
AMENDATORY SECTION (Amending WSR 14-09-017, filed 4/7/14, effective 
5/8/14)

WAC 246-231-010  Definitions, abbreviations, and acronyms.  The 
definitions, abbreviations, and acronyms in this section and in WAC 
246-220-010 apply throughout this chapter unless the context clearly 
indicates otherwise. To ensure compatibility with international trans­
portation standards, all limits in this chapter are given in terms of 
dual units: The International System of Units (SI) followed or prece­
ded by U.S. standard or customary units. The U.S. customary units are 
not exact equivalents, but are rounded to a convenient value, provid­
ing a functionally equivalent unit. For the purpose of this chapter, 
either unit may be used.

(1) "A1" means the maximum activity of special form radioactive 
material permitted in a Type A package. This value is either listed in 
WAC 246-231-200, Table A-1 or may be derived in accordance with the 
procedures prescribed in WAC 246-231-200.

(2) "A2" means the maximum activity of radioactive material, oth­
er than special form material, LSA and SCO material, permitted in a 
Type A package. This value is either listed in WAC 246-231-200, Table 
A-1, or may be derived in accordance with the procedure prescribed in 
WAC 246-231-200.

(3) "Carrier" means a person engaged in the transportation of 
passengers or property by land or water as a common, contract, or pri­
vate carrier, or by civil aircraft.

(4) "Certificate holder" means a person who has been issued a 
certificate of compliance or other package approval by NRC.

(5) "Certificate of compliance" means the certificate issued by 
NRC under 10 C.F.R. 71 Subpart D which approves the design of a pack­
age for the transportation of radioactive material.

(6) "Close reflection by water" means immediate contact by water 
of sufficient thickness for maximum reflection of neutrons.

(7) "Consignment" means each shipment of a package or groups of 
packages or load of radioactive material offered by a shipper for 
transport.

(8) "Containment system" means the assembly of components of the 
packaging intended to retain the radioactive material during trans­
port.

(9) "Contamination" means the presence of a radioactive substance 
on a surface in quantities in excess of 0.4 Bq/cm2(1x10-5 µCi/cm2) for 
beta and gamma emitters and low toxicity alpha emitters, or 0.04 
Bq/cm2(1x10-6 µCi/cm2) for all other alpha emitters.

(a) Fixed contamination means contamination that cannot be re­
moved from a surface during normal conditions of transport.

(b) Nonfixed contamination means contamination that can be re­
moved from a surface during normal conditions of transport.

(10) "Conveyance" means:
(a) For transport by public highway or rail any transport vehicle 

or large freight container;
(b) For transport by water any vessel, or any hold, compartment, 

or defined deck area of a vessel including any transport vehicle on 
board the vessel; and

(c) For transport by any aircraft.
(((10))) (11) "Criticality safety index (CSI)" means the dimen­

sionless number (rounded up to the next tenth) assigned to and placed 
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on the label of a fissile material package, to designate the degree of 
control of accumulation of packages, overpacks, or freight containers 
containing fissile material during transportation. Determination of 
the criticality safety index is described in WAC 246-231-094, 
246-231-096, and 10 C.F.R. ((71.59)) 71.22, 71.23, and 71.59. The 
criticality safety index for an overpack, freight container, consign­
ment, or conveyance containing fissile material packages is the arith­
metic sum of the criticality safety indices of all the fissile materi­
al packages contained within the overpack, freight container, consign­
ment, or conveyance.

(((11))) (12) "Deuterium" means, for the purposes of WAC 
246-231-040 and 246-231-094, deuterium and any deuterium compounds, 
including heavy water, in which the ratio of deuterium atoms to hydro­
gen atoms exceeds 1:5000.

(((12))) (13) "DOT" means the United States Department of Trans­
portation. DOT regulations are found in Code of Federal Regulations 
Title 49 Transportation.

(((13))) (14) "Exclusive use" means the sole use by a single con­
signor of a conveyance for which all initial, intermediate, and final 
loading and unloading are carried out in accordance with the direction 
of the consignor or consignee. The consignor and the carrier must en­
sure that any loading or unloading is performed by personnel having 
radiological training and resources appropriate for safe handling of 
the consignment. The consignor must issue specific instructions, in 
writing, for maintenance of exclusive use shipment controls, and in­
clude them with the shipping paper information provided to the carrier 
by the consignor.

(((14))) (15) "Fissile material" means the radionuclides urani­
um-233, uranium-235, plutonium-239, and plutonium-241, or any combina­
tion of these radionuclides. Fissile material means the fissile nu­
clides themselves, not material containing fissile nuclides. Unirradi­
ated natural uranium and depleted uranium, and natural uranium or de­
pleted uranium that has been irradiated in thermal reactors only are 
not included in this definition. Certain exclusions from fissile mate­
rial controls are provided in WAC 246-231-040.

(((15))) (16) "Graphite" means graphite with a boron equivalent 
content less than 5 parts per million and density greater than 1.5 
grams per cubic centimeter.

(((16))) (17) "Indian Tribe" means an Indian or Alaskan native 
Tribe, band, nation, pueblo, village, or community that the Secretary 
of the Interior acknowledges to exist as an Indian Tribe pursuant to 
the Federally Recognized Indian Tribe List Act of 1994, 25 U.S.C. 
479a. A current listing of officially recognized Indian Tribes may be 
found at: http://www.bia.gov/cs/groups/mywcsp/documents/text/
idc-020733.pdf.

(((17))) (18) "Low specific activity (LSA) material" means radio­
active material with limited specific activity which is nonfissile or 
is excepted under WAC 246-231-040 or 10 C.F.R. 71.15 and which satis­
fies the descriptions and limits set forth below. Shielding materials 
surrounding the LSA material may not be considered in determining the 
estimated average specific activity of the package contents. LSA mate­
rial must be in one of three groups:

(a) LSA-I.
(i) Uranium and thorium ores, concentrates of uranium and thorium 

ores, and other ores containing naturally occurring radioactive radio­
nuclides which are ((not)) intended to be processed for the use of 
these radionuclides; ((or))
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(ii) ((Solid unirradiated)) Natural uranium ((or)), depleted ura­
nium ((or)), natural thorium, or their compounds or mixtures, provided 
they are unirradiated and in solid or liquid ((compounds or mixtures)) 
form; or

(iii) Radioactive material other than fissile material for which 
the A2 value is unlimited; or

(iv) Other radioactive material in which the activity is distrib­
uted throughout and the estimated average specific activity does not 
exceed 30 times the value for exempt material activity concentration 
determined in accordance with Appendix A.

(b) LSA-II.
(i) Water with tritium concentration up to 0.8 TBq/liter (20.0 

Ci/liter); or
(ii) Other radioactive material in which the activity is distrib­

uted throughout, and the estimated average specific activity does not 
exceed ((1E-4)) 1x10-4 A2/g for solids and gases, and ((1E-5)) 1x10-5 
A2/g for liquids.

(c) LSA-III. Solids (e.g., consolidated wastes, activated materi­
als), excluding powders, that satisfy the requirements of the 10 
C.F.R. 71.77, in which:

(i) The radioactive material is distributed throughout a solid or 
a collection of solid objects, or is essentially uniformly distributed 
in a solid compact binding agent (such as concrete, bitumen, ceramic, 
etc.); and

(ii) The radioactive material is relatively insoluble, or it is 
intrinsically contained in a relatively insoluble material, so that, 
even under loss of packaging, the loss of radioactive material per 
package by leaching, when placed in water for seven days, would not 
exceed 0.1 A2; and

(iii) The estimated average specific activity of the solid, ex­
cluding any shielding material, does not exceed ((2E-3)) 2x10-3 A2/g.

(((18))) (19) "Low toxicity alpha emitters" means natural urani­
um, depleted uranium, natural thorium; uranium-235, uranium-238, tho­
rium-232, thorium-228 or thorium-230 when contained in ores or physi­
cal or chemical concentrates or tailings; or alpha emitters with a 
half-life of less than ten days.

(((19))) (20) "Maximum normal operating pressure" means the maxi­
mum gauge pressure that would develop in the containment system in a 
period of one year under the heat condition specified in NRC regula­
tions 10 C.F.R. 71.71 (c)(1), in the absence of venting, external 
cooling by an ancillary system, or operational controls during trans­
port.

(((20))) (21) "Natural thorium" means thorium with the naturally 
occurring distribution of thorium isotopes (essentially 100 weight 
percent thorium-232).

(((21))) (22) "Normal form radioactive material" means radioac­
tive material that has not been demonstrated to qualify as "special 
form radioactive material."

(((22))) (23) "Nuclear waste" as used in WAC 246-231-140 means 
any quantity of radioactive material (not including radiography sour­
ces being returned to the manufacturer) required to be in Type B pack­
aging while transported to, through, or across state boundaries to a 
disposal site, or to a collection point for transport to a disposal 
site. Nuclear waste, as used in these regulations, is a special clas­
sification of radioactive waste.
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(((23))) (24) "Optimum interspersed hydrogenous moderation" means 
the presence of hydrogenous material between packages to such an ex­
tent that the maximum nuclear reactivity results.

(((24))) (25) "Package" means the packaging together with its ra­
dioactive contents as presented for transport.

(a) "Fissile material package" or Type AF package, Type BF pack­
age, Type B(U)F package or Type B(M)F package means a fissile material 
packaging together with its fissile material contents.

(b) "Type A package" means a Type A packaging together with its 
radioactive contents. A Type A package is defined and must comply with 
the DOT regulations in 49 C.F.R. 173.

(c) "Type B package" means a Type B packaging together with its 
radioactive contents. Upon approval by NRC, a Type B package design is 
designated by NRC as B(U) unless the package has a maximum normal op­
erating pressure of more than 700 kPa (100 lbs/in2) gauge or a pres­
sure relief device that would allow the release of radioactive materi­
al to the environment under the tests specified in NRC regulations 10 
C.F.R. 71.73 (hypothetical accident conditions), in which case it will 
receive a designation B(M). B(U) refers to the need for unilateral ap­
proval of international shipments; B(M) refers to the need for multi­
lateral approval of international shipments. There is no distinction 
made in how packages with these designations may be used in domestic 
transportation. To determine their distinction for international 
transportation, see DOT regulations in 49 C.F.R. 173. A Type B package 
approved before September 6, 1983, was designated only as Type B. Lim­
itations on its use are specified in 10 C.F.R. 71.19.

(((25))) (26) "Packaging" means the assembly of components neces­
sary to ensure compliance with the packaging requirements of this 
chapter. It may consist of one or more receptacles, absorbent materi­
als, spacing structures, thermal insulation, radiation shielding, and 
devices for cooling or absorbing mechanical shocks. The vehicle, tie-
down system, and auxiliary equipment may be designated as part of the 
packaging.

(((26))) (27) "Special form radioactive material" means radioac­
tive material that satisfies the following conditions:

(a) It is either a single solid piece or is contained in a sealed 
capsule that can be opened only by destroying the capsule;

(b) The piece or capsule has at least one dimension not less than 
5 mm (0.2 in); and

(c) It satisfies the requirements of 10 C.F.R. 71.75. A special 
form encapsulation designed in accordance with ((NRC)) the require­
ments of 10 C.F.R. 71.4 in effect on June 30, 1983, (see 10 C.F.R. 71, 
revised as of January 1, 1983), and constructed before July 1, 1985((, 
and)); a special form encapsulation designed in accordance with the 
requirements of ((NRC requirements in)) 10 C.F.R. 71.4 in effect on 
March 31, 1996 (see 10 C.F.R. 71, revised as of January 1, ((1983)) 
1996), and constructed before April 1, 1998; and special form material 
that was successfully tested before September 10, 2015, in accordance 
with the requirements of 10 C.F.R. 71.75(d) in effect before September 
10, 2015, may continue to be used. Any other special form encapsula­
tion must meet the specifications of this definition.

(((27))) (28) "Specific activity of a radionuclide" means the ra­
dioactivity of the radionuclide per unit mass of that nuclide. The 
specific activity of a material in which the radionuclide is essen­
tially uniformly distributed is the radioactivity per unit mass of the 
material.
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(((28))) (29) "Spent nuclear fuel" or "spent fuel" means fuel 
that has been withdrawn from a nuclear reactor following irradiation, 
has undergone at least one year's decay since being used as a source 
of energy in a power reactor, and has not been chemically separated 
into its constituent elements by reprocessing. Spent fuel includes the 
special nuclear material, by-product material, source material, and 
other radioactive materials associated with fuel assemblies.

(((29))) (30) "State" means a state of the United States, the 
District of Columbia, the Commonwealth of Puerto Rico, the Virgin Is­
lands, Guam, American Samoa, and the Commonwealth of the Northern Ma­
riana Islands.

(((30))) (31) "Surface contaminated object (SCO)" means a solid 
object that is not itself classed as radioactive material, but which 
has radioactive material distributed on any of its surfaces. SCO must 
be in one of two groups with surface activity not exceeding the fol­
lowing limits:

(a) SCO-I: A solid object on which:
(i) The nonfixed contamination on the accessible surface averaged 

over 300 cm2 (or the area of the surface if less than 300 cm2) does 
not exceed 4 Bq/cm2 (((1E-4)) 1x10-4 microcurie/cm2) for beta and gamma 
and low toxicity alpha emitters, or 0.4 Bq/cm2 (((1E-5)) 1x10-5 micro­
curie/cm2) for all other alpha emitters;

(ii) The fixed contamination on the accessible surface averaged 
over 300 cm2 (or the area of the surface if less than 300 cm2) does 
not exceed ((4E+4)) 4x104 Bq/cm2 (1.0 microcurie/cm2) for beta and gam­
ma and low toxicity alpha emitters, or ((4E+3)) 4x103 Bq/cm2 (0.1 mi­
crocurie/cm2) for all other alpha emitters; and

(iii) The nonfixed contamination plus the fixed contamination on 
the inaccessible surface averaged over 300 cm2 (or the area of the 
surface if less than 300 cm2) does not exceed ((4E+4)) 4x104 Bq/cm2 (1 
microcurie/cm2) for beta and gamma and low toxicity alpha emitters, or 
((4E+3)) 4x103 Bq/cm2 (0.1 microcurie/cm2) for all other alpha emit­
ters.

(b) SCO-II: A solid object on which the limits for SCO-I are ex­
ceeded and on which:

(i) The nonfixed contamination on the accessible surface averaged 
over 300 cm2 (or the area of the surface if less than 300 cm2) does 
not exceed 400 Bq/cm2 (((1E-2)) 1x10-2 microcurie/cm2) for beta and 
gamma and low toxicity alpha emitters or 40 Bq/cm2 (((1E-3)) 1x10-3 mi­
crocurie/cm2) for all other alpha emitters;

(ii) The fixed contamination on the accessible surface averaged 
over 300 cm2 (or the area of the surface if less than 300 cm2) does 
not exceed ((8E+5)) 8x105 Bq/cm2 (20 microcuries/cm2) for beta and gam­
ma and low toxicity alpha emitters, or ((8E+4)) 8x104 Bq/cm2 (2 mi­
crocuries/cm2) for all other alpha emitters; and

(iii) The nonfixed contamination plus the fixed contamination on 
the inaccessible surface averaged over 300 cm2 (or the area of the 
surface if less than 300 cm2) does not exceed ((8E+5)) 8x105 Bq/cm2 (20 
microcuries/cm2) for beta and gamma and low toxicity alpha emitters, 
or ((8E+4)) 8x104 Bq/cm2 (2 microcuries/cm2) for all other alpha emit­
ters.
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(((31))) (32) "Transport index (TI)" means the dimensionless num­
ber (rounded up to the next tenth) placed on the label of a package, 
to designate the degree of control to be exercised by the carrier dur­
ing transportation. The transport index is the number determined by 
multiplying the maximum radiation level in millisievert (mSv) per hour 
at 1 meter (3.3 ft) from the external surface of the package by 100 
(equivalent to the maximum radiation level in millirem per hour at 1 
meter (3.3 ft)).

(((32))) (33) "Tribal official" means the highest ranking indi­
vidual who represents Tribal leadership, such as the chief, president, 
or Tribal council leadership.

(((33))) (34) "Type A quantity" means a quantity of radioactive 
material, the aggregate radioactivity of which does not exceed A1 for 
special form radioactive material, or A2 for normal form radioactive 
material, where A1 and A2 are given in Table A-1 of WAC 246-231-200, 
or may be determined by procedures described in WAC 246-231-200.

(((34))) (35) "Type B quantity" means a quantity of radioactive 
material greater than a Type A quantity.

(((35))) (36) "Unirradiated uranium" means uranium containing not 
more than ((2E+3)) 2x103 Bq of plutonium per gram of uranium-235, not 
more than ((9E+6)) 9x106 Bq of fission products per gram of urani­
um-235, and not more than ((5E-3)) 5x10-3 g of uranium-236 per gram of 
uranium-235.

(((36))) (37) Uranium((—))-natural, depleted, enriched.
(a) "Natural uranium" means uranium (which may be chemically sep­

arated) with the naturally occurring distribution of uranium isotopes 
(approximately 0.711 weight percent uranium-235, and the remainder by 
weight essentially uranium-238).

(b) "Depleted uranium" means uranium containing less uranium-235 
than the naturally occurring distribution of uranium isotopes.

(c) "Enriched uranium" means uranium containing more uranium-235 
than the naturally occurring distribution of uranium isotopes.

AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-231-040  Exemptions.  (1) Common and contract carriers, 
freight forwarders, warehouse workers, and the U.S. Postal Service are 
exempt from this chapter and chapters 246-232, 246-233, 246-235, 
246-237, 246-240, 246-243, and 246-244 WAC to the extent that they 
transport or store radioactive material in the regular course of their 
carriage for another or storage incident thereto. ((Common and con­
tract carriers who are not subject to the rules and regulations of the 
DOT or United States Postal Service are subject to WAC 246-231-005 and 
other applicable sections of these regulations.))

(2) Any licensee who delivers radioactive material to a carrier 
for transport, where such transport is subject to the regulations of 
the United States Postal Service, is exempt from the provisions of WAC 
246-231-005.

(3) Exemption of physicians. Any physician as defined in WAC 
246-220-010 who is licensed by the department, NRC or an agreement 
state, to dispense drugs in the practice of medicine, is exempt from 
WAC 246-220-030 with respect to transport by the physician of licensed 
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material for use in the practice of medicine. However, any physician 
operating under this exemption must be licensed under chapter 246-240 
WAC, 10 C.F.R. 35, or the equivalent agreement state regulations.

(4) Exemption for low-level materials. A licensee is exempt from 
all requirements of this chapter with respect to shipment or carriage 
of the following low-level materials:

(a) Natural material and ores containing naturally occurring ra­
dionuclides that are either in their natural state, or have only been 
processed for purposes other than for the extraction of the radionu­
clides, and which are not intended to be processed for use of these 
radionuclides, provided the activity concentration of the material 
does not exceed ten times the applicable radionuclide activity concen­
tration values specified in WAC 246-231-200, Table A-2 or Table A-3.

(b) Materials for which the activity concentration is not greater 
than the activity concentration values specified in WAC 246-231-200, 
Table A-2 or Table A-3, or for which the consignment activity is not 
greater than the limit for an exempt consignment found in WAC 
246-231-200, Table A-2 or Table A-3.

(((5))) (c) Nonradioactive solid objects with radioactive sub­
stances present on any surfaces in quantities not in excess of the 
levels cited in the definition of contamination in WAC 246-231-010.

(5) A licensee is exempt from all the requirements of this chap­
ter, other than 10 C.F.R. 71.5 and 71.88, with respect to shipment or 
carriage of the following packages, provided the packages do not con­
tain any fissile material, or the material is exempt from classifica­
tion as fissile material in this subsection;

(a) A package that contains no more than a Type A quantity of ra­
dioactive material;

(b) A package transported within the United States that contains 
no more than 0.74 TBq (20 Ci) of special form plutonium-244; or

(c) The package contains only LSA or SCO radioactive material, 
provided:

(i) That the LSA or SCO material has an external radiation dose 
of less than or equal to 10 mSv/h (1 rem/h), at a distance of three 
meters from the unshielded material; or

(ii) That the package contains only LSA-I or SCO-I material.
(6) Exemption from classification as fissile material. Fissile 

material meeting at least one of the requirements in (a) through (f) 
of this subsection is exempt from classification as fissile material 
and from the fissile material package standards of 10 C.F.R. 71.55 and 
71.59, but are subject to all other requirements of this chapter, ex­
cept as noted.

(a) Individual package containing 2 grams or less fissile materi­
al.

(b) Individual or bulk packaging containing 15 grams or less of 
fissile material provided the package has at least 200 grams of solid 
nonfissile material for every gram of fissile material. Lead, berylli­
um, graphite, and hydrogenous material enriched in deuterium may be 
present in the package but must not be included in determining the re­
quired mass for solid nonfissile material.

(c)(i) Low concentrations of solid fissile material commingled 
with solid nonfissile material, provided that:

(A) There are at least 2000 grams of solid nonfissile material 
for every gram of fissile material; and

(B) There are no more than 180 grams of fissile material distrib­
uted within 360 kg of contiguous nonfissile material.
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(ii) Lead, beryllium, graphite, and hydrogenous material enriched 
in deuterium may be present in the package but must not be included in 
determining the required mass of solid nonfissile material.

(d) Uranium enriched in uranium-235 to a maximum of 1 percent by 
weight, and with total plutonium and uranium-233 content of up to 1 
percent of the mass of uranium-235, provided that the mass of any ber­
yllium, graphite, and hydrogenous material enriched in deuterium con­
stitutes less than 5 percent of the uranium mass, and that the fissile 
material is distributed homogeneously and does not form a lattice ar­
rangement within the package.

(e) Liquid solutions of uranyl nitrate enriched in uranium-235 to 
a maximum of 2 percent by mass, with a total plutonium and uranium-233 
content not exceeding 0.002 percent of the mass of uranium, and with a 
minimum nitrogen to uranium atomic ratio (N/U) of 2. The material must 
be contained in at least a DOT Type A package.

(f) Packages containing, individually, a total plutonium mass of 
not more than 1000 grams, of which not more than 20 percent by mass 
may consist of plutonium-239, plutonium-241, or any combination of 
these radionuclides.

AMENDATORY SECTION (Amending WSR 14-09-017, filed 4/7/14, effective 
5/8/14)

WAC 246-231-060  General license—NRC-approved package.  (1) A 
general license is hereby issued to any licensee of the department, 
NRC, or an agreement state, to transport, or to deliver to a carrier 
for transport, licensed material in a package for which a license, 
certificate of compliance, or other approval has been issued by the 
NRC.

(2) This general license applies only to a licensee who has a 
quality assurance program approved by NRC as satisfying the provisions 
of 10 C.F.R. 71 Subpart H.

(3) ((This)) Each licensee issued a general license ((applies on­
ly to a licensee who)) under this chapter shall:

(a) ((Has)) Maintain a copy of the certificate of compliance, or 
other approval of the package, and ((has)) the drawings and other 
documents referenced in the approval relating to the use and mainte­
nance of the packaging and to the actions to be taken before shipment;

(b) ((Complies)) Comply with the terms and conditions of the li­
cense, certificate, or other approval, as applicable, and the applica­
ble requirements of 10 C.F.R. 71 Subparts A, G, and H; and

(c) Before the licensee's first use of the package, submits in 
writing to: ATTN: Document Control Desk, Director, Division of Spent 
Fuel ((Project Office)) Storage and Transportation, Office of Nuclear 
Material Safety and Safeguards, using an appropriate method listed in 
10 C.F.R. 71.1(a), the licensee's name and license number and the 
package identification number specified in the package approval.

(4) This general license applies only when the package approval 
authorizes use of the package under this general license.

(5) For a Type B or fissile material package, the design of which 
was approved by NRC before April 1, 1996, the general license is sub­
ject to the additional restrictions of 10 C.F.R. 71.19.
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AMENDATORY SECTION (Amending WSR 14-09-017, filed 4/7/14, effective 
5/8/14)

WAC 246-231-090  General license—Use of foreign approved pack­
age.  (1) A general license is issued to any licensee of the depart­
ment, NRC, or an agreement state, to transport, or to deliver to a 
carrier for transport, licensed material in a package the design of 
which has been approved in a foreign national competent authority cer­
tificate that has been revalidated by DOT as meeting the applicable 
requirements of 49 C.F.R. ((171.12)) 171.23.

(2) Except as otherwise provided in this ((section)) chapter, the 
general license applies only to a licensee who has a quality assurance 
program approved by NRC as satisfying the applicable provisions of 10 
C.F.R. 71 Subpart H.

(3) This general license applies only to shipments made to or 
from locations outside the United States.

(4) ((This)) Each licensee issued a general license ((applies on­
ly to a licensee who)) under this section shall:

(a) ((Has)) Maintain a copy of the applicable certificate, the 
revalidation, and the drawings and other documents referenced in the 
certificate, relating to the use and maintenance of the packaging and 
to the actions to be taken before shipment; and

(b) ((Complies)) Comply with the terms and conditions of the cer­
tificate and revalidation, and with the applicable requirements of 10 
C.F.R. 71 Subparts A, G, and H. ((With respect to the quality assur­
ance provisions of Subpart H of 10 C.F.R. 71, the licensee is exempt 
from design, construction, and fabrication considerations.))

AMENDATORY SECTION (Amending WSR 14-09-017, filed 4/7/14, effective 
5/8/14)

WAC 246-231-106  Preliminary determinations.  Before the first 
use of any packaging for the shipment of licensed material:

(1) The licensee shall ascertain that there are no cracks, pin­
holes, uncontrolled voids, or other defects that could significantly 
reduce the effectiveness of the packaging;

(2) Where the maximum normal operating pressure will exceed 35 
kPa (5 lbs/in2) gauge, the licensee shall test the containment system 
at an internal pressure at least fifty percent higher than the maximum 
normal operating pressure, to verify the capability of that system to 
maintain its structural integrity at that pressure; ((and))

(3) The licensee shall conspicuously and durably mark the packag­
ing with its model number, serial number, gross weight, and a package 
identification number assigned by NRC. Before applying the model num­
ber, the licensee shall determine that the packaging has been fabrica­
ted in accordance with the design approved by NRC; and

(4) The licensee shall ascertain that the determinations in sub­
sections (1) through (3) of this section have been made.
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AMENDATORY SECTION (Amending WSR 14-09-017, filed 4/7/14, effective 
5/8/14)

WAC 246-231-136  Records.  (1) Each licensee shall maintain, for 
a period of three years after shipment, a record of each shipment of 
licensed material not exempt under WAC 246-231-040(4), showing where 
applicable:

(a) Identification of the packaging by model number and serial 
number;

(b) Verification that there are no significant defects in the 
packaging, as shipped;

(c) Volume and identification of coolant;
(d) Type and quantity of licensed material in each package, and 

the total quantity of each shipment;
(e) For each item of irradiated fissile material:
(i) Identification by model number and serial number;
(ii) Irradiation and decay history to the extent appropriate to 

demonstrate that its nuclear and thermal characteristics comply with 
license conditions; and

(iii) Any abnormal or unusual condition relevant to radiation 
safety;

(f) Date of the shipment;
(g) For fissile packages and for Type B packages, any special 

controls exercised;
(h) Name and address of the transferee;
(i) Address to which the shipment was made; and
(j) Results of the determinations required by WAC 246-231-110 and 

by the conditions of the package approval.
(2) ((Each certificate holder shall maintain, for a period of 

three years after the life of the packaging to which they apply, re­
cords identifying the packaging by model number, serial number, and 
date of manufacture.

(3))) The licensee, certificate holder, and an applicant for a 
certificate of compliance, shall make available to the department and 
NRC for inspection, upon reasonable notice, all records required by 10 
C.F.R. 71.91. Records are only valid if stamped, initialed, or signed 
and dated by authorized personnel, or otherwise authenticated.

(((4))) (3) The licensee, certificate holder, and an applicant 
for a certificate of compliance shall maintain sufficient written re­
cords to furnish evidence of the quality of packaging. The records to 
be maintained include results of the determinations required by WAC 
246-231-106; design, fabrication, and assembly records; results of re­
views, inspections, tests, and audits; results of monitoring work per­
formance and materials analyses; and results of maintenance, modifica­
tion, and repair activities. Inspection, test, and audit records must 
identify the inspector or data recorder, the type of observation, the 
results, the acceptability, and the action taken in connection with 
any deficiencies noted. These records must be retained for three years 
after the life of the packaging to which they apply.
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AMENDATORY SECTION (Amending WSR 14-09-017, filed 4/7/14, effective 
5/8/14)

WAC 246-231-140  Advance notification of shipment of irradiated 
reactor fuel and nuclear waste.  (1)(a) As specified in subsections 
(2), (3), and (4) of this section, each licensee shall provide advance 
notification to the governor of a state, or the governor's designee, 
of the shipment of licensed material, within or across the boundary of 
the state, before the transport, or delivery to a carrier, for trans­
port, of licensed material outside the confines of the licensee's 
plant or other place of use or storage.

(b) As specified in subsections (2), (3), and (4) of this sec­
tion, after June 11, 2013, each licensee shall provide advance notifi­
cation to the Tribal official of participating tribes referenced in 
subsection (3)(c)(iii) of this section, or the official's designee, of 
the shipment of licensed material within or across the boundary of the 
Tribe's reservation before the transport, or delivery to a carrier for 
transport, of licensed material outside the confines of the licensee's 
plant or other place of use or storage.

(2) Advance notification is required under this section for ship­
ments of irradiated reactor fuel in quantities less than that subject 
to advance notification requirements of NRC regulations 10 C.F.R. 
73.37(f). Advance notification is also required under this section for 
shipment of licensed material, other than irradiated fuel, meeting the 
following three conditions:

(a) The licensed material is required by this section to be in 
Type B packaging for transportation;

(b) The licensed material is being transported to or across a 
state boundary en route to a disposal facility or to a collection 
point for transport to a disposal facility; and

(c) The quantity of licensed material in a single package exceeds 
the least of the following:

(i) 3000 times the A1 value of the radionuclides as specified in 
WAC 246-231-200, Table A-1 for special form radioactive material;

(ii) 3000 times the A2 value of the radionuclides as specified in 
WAC 246-231-200, Table A-1 for normal form radioactive material; or

(iii) 1000 TBq (27,000 Ci).
(3) Procedures for submitting advance notification.
(a) The notification must be made in writing to the office of 

each appropriate governor or governor's designee, to the office of 
each appropriate Tribal official or Tribal official's designee, and to 
the Director, Division of Security Policy, Office of Nuclear Security 
and Incident Response.

(b) A notification delivered by mail must be postmarked at least 
seven days before the beginning of the seven-day period during which 
departure of the shipment is estimated to occur.

(c) A notification delivered by any other means than mail must 
reach the office of the governor or the governor's designee, or of the 
Tribal official or the Tribal official's designee, at least four days 
before the beginning of the seven-day period during which departure of 
the shipment is estimated to occur.

(i) A list of the names and mailing addresses of the governors' 
designees receiving advance notification of transportation of nuclear 
waste was published in the Federal Register on June 30, 1995, (60 FR 
34306).
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(ii) ((The list of)) Contact information for each state, includ­
ing telephone and mailing addresses of governors and governors' de­
signees, and ((tribal officials' designees of)) participating ((tribes 
will be published annually in the Federal Register on or about June 30 
to reflect any changes in information)) Tribes, including telephone 
and mailing addresses of Tribal officials and Tribal official's de­
signees, is available on the NRC web site at: https://scp.nrc.gov/
special/designee.pdf.

(iii) A list of the names and mailing addresses of the governors' 
designees and Tribal officials' designees of participating Tribes is 
available on request from the Director, Division of Intergovernmental 
Liaison and Rulemaking, Office of Federal and State Materials and En­
vironmental Management Programs, NRC, Washington, D.C. 20555-0001.

(d) The licensee shall retain a copy of the notification as a re­
cord for three years.

(4) Information to be furnished in advance notification of ship­
ment. Each advance notification of shipment of irradiated reactor fuel 
or nuclear waste must contain the following information:

(a) The name, address, and telephone number of the shipper, car­
rier, and receiver of the irradiated reactor fuel or nuclear waste 
shipment;

(b) A description of the irradiated reactor fuel or nuclear waste 
contained in the shipment, as specified in the regulations of DOT in 
49 C.F.R. 172.202 and 172.203(d);

(c) The point of origin of the shipment and the seven-day period 
during which departure of the shipment is estimated to occur;

(d) The seven-day period during which arrival of the shipment at 
state boundaries or Tribal reservation boundaries is estimated to oc­
cur;

(e) The destination of the shipment, and the seven-day period 
during which arrival of the shipment is estimated to occur; and

(f) A point of contact, with a telephone number, for current 
shipment information.

(5) Revision notice. A licensee who finds that schedule informa­
tion previously furnished to a governor or governor's designee, or a 
Tribal official or Tribal official's designee, in accordance with this 
section, will not be met, shall telephone a responsible individual in 
the office of the governor of the state or of the governor's designee 
or the Tribal official or the Tribal official's designee, and inform 
that individual of the extent of the delay beyond the schedule origi­
nally reported. The licensee shall maintain a record of the name of 
the individual contacted for three years.

(6) Cancellation notice.
(a) Each licensee who cancels an irradiated reactor fuel or nu­

clear waste shipment for which advance notification has been sent 
shall send a cancellation notice to the governor of each state or to 
the governor's designee previously notified, to each Tribal official 
or to the Tribal official's designee previously notified, and to the 
Director, Division of Security Policy, Office of Nuclear Security and 
Incident Response.

(b) The licensee shall state in the notice that it is a cancella­
tion and identify the advance notification that is being canceled. The 
licensee shall retain a copy of the notice as a record for three 
years.
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AMENDATORY SECTION (Amending WSR 14-09-017, filed 4/7/14, effective 
5/8/14)

WAC 246-231-150  Quality assurance requirements.  (1) Purpose. 
This section describes quality assurance requirements that apply to 
design, purchase, fabrication, handling, shipping, storing, cleaning, 
assembly, inspection, testing, operation, maintenance, repair, and 
modification of components of packaging that are important to safety. 
As used in this chapter, "quality assurance" comprises all those plan­
ned and systematic actions necessary to provide adequate confidence 
that a system or component will perform satisfactorily in service. 
Quality assurance includes quality control, which comprises those 
quality assurance actions related to control of the physical charac­
teristics and quality of the material or component to predetermined 
requirements. ((The)) Each licensee((, certificate holder,)) and ap­
plicant for a ((certificate of compliance are responsible for)) pack­
age approval is responsible for satisfying the quality assurance re­
quirements ((as they)) that apply to design, fabrication, testing, and 
modification of packaging subject to this chapter. Each licensee is 
responsible for satisfying the quality assurance ((provision which ap­
plies)) requirements that apply to its use of packaging for the ship­
ment of licensed material subject to this chapter.

(2) Establishment of program. Each licensee, certificate holder, 
and applicant for a certificate of compliance shall establish, main­
tain, and execute a quality assurance program satisfying each of the 
applicable criteria in 10 C.F.R. 71.101 through 71.137 and satisfying 
any specific provisions that are applicable to the licensee's activi­
ties including procurement of packaging. The licensee, certificate 
holder, and applicant for a certificate of compliance shall execute 
the applicable criteria in a graded approach to an extent that is com­
mensurate with the quality assurance requirement's importance to safe­
ty.

(3) Approval of program. Before the use of any package for the 
shipment of licensed material subject to this chapter, each licensee 
shall obtain NRC approval of its quality assurance program. Using an 
appropriate method listed in 10 C.F.R. 71.1(a), each licensee shall 
file a description of its quality assurance program, including a dis­
cussion of which requirements of 10 C.F.R. 71 Subpart H are applicable 
and how they will be satisfied, by submitting the description to: ATTN: 
Document Control Desk, Director, Division of Spent Fuel ((Project Of­
fice)) Management, Office of Nuclear Material Safety and Safeguards.

(4) Radiography containers. A program for transport container in­
spection and maintenance limited to radiographic exposure devices, 
source changers, or packages transporting these devices and meeting 
the requirements of WAC 246-243-120(2), 10 C.F.R. 34.31(b), or equiva­
lent agreement state requirements, is deemed to satisfy the require­
ments of WAC 246-231-060(2) and 246-231-150(2).
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AMENDATORY SECTION (Amending WSR 08-09-093, filed 4/18/08, effective 
5/19/08)

WAC 246-231-160  Quality assurance organization.  (1) The licen­
see,((2)) certificate holder, and applicant for a ((CoC)) certificate 
of compliance shall be responsible for the establishment and execution 
of the quality assurance program. The licensee, certificate holder, 
and applicant for a ((CoC)) certificate of compliance may delegate to 
others, such as contractors, agents, or consultants, the work of es­
tablishing and executing the quality assurance program, or any part of 
the quality assurance program, but shall retain responsibility for the 
program. These activities include performing the functions associated 
with attaining quality objectives and the quality assurance functions.
((2)) While the term "licensee" is used in these criteria, the requirements are applicable to whatever design, fabrication, assembly, and testing of the package is 

accomplished with respect to a package before the time a package approval is issued.

(2) The quality assurance functions are:
(a) Assuring that an appropriate quality assurance program is es­

tablished and effectively executed; and
(b) Verifying, by procedures such as checking, auditing, and in­

spection, that activities affecting the functions that are important 
to safety have been correctly performed.

(3) The persons and organizations performing quality assurance 
functions must have sufficient authority and organizational freedom 
to:

(a) Identify quality problems;
(b) Initiate, recommend, or provide solutions; and
(c) Verify implementation of solutions.
(4) The persons and organizations performing quality assurance 

functions shall report to a management level that assures that the re­
quired authority and organizational freedom, including sufficient in­
dependence from cost and schedule, when opposed to safety considera­
tions, are provided.

(5) Because of the many variables involved, such as the number of 
personnel, the type of activity being performed, and the location or 
locations where activities are performed, the organizational structure 
for executing the quality assurance program may take various forms, 
provided that the persons and organizations assigned the quality as­
surance functions have the required authority and organizational free­
dom.

(6) Irrespective of the organizational structure, the individu­
al(s) assigned the responsibility for assuring effective execution of 
any portion of the quality assurance program, at any location where 
activities subject to this chapter are being performed, must have di­
rect access to the levels of management necessary to perform this 
function.

NEW SECTION

WAC 246-231-174  Changes to quality assurance program.  (1) Each 
quality assurance program approval holder shall submit, in accordance 
with 10 C.F.R. 71.1(a), a description of a proposed change to its NRC-
approved quality assurance program that will reduce commitments in the 
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program description as approved by the NRC. The quality assurance pro­
gram approval holder shall not implement the change before receiving 
NRC approval.

(a) The description of a proposed change to the NRC-approved 
quality assurance program must identify the change, the reason for the 
change, the basis for concluding that the revised program incorporat­
ing the change continues to satisfy the applicable requirements of 10 
C.F.R. Subpart H.

(b) (Reserved.)
(2) Each quality assurance program approval holder may change a 

previously approved quality assurance program without prior NRC appro­
val, if the change does not reduce the commitments in the quality as­
surance program previously approved by the NRC. Changes to the quality 
assurance program that do not reduce the commitments shall be submit­
ted to the NRC every twenty-four months, in accordance with 10 C.F.R. 
71.1(a). In addition to quality assurance program changes involving 
administrative improvements and clarifications, spelling corrections, 
and nonsubstantive changes to punctuation or editorial items, the fol­
lowing changes are not considered reductions in commitment:

(a) The use of a quality assurance standard approved by the NRC 
that is more recent than the quality assurance standard in the certif­
icate holder's or applicant's current quality assurance program at the 
time of the change;

(b) The use of generic organizational position titles that clear­
ly denote the position function, supplemented as necessary by descrip­
tive text, rather than specific titles, provided that there is no sub­
stantive change to either the functions of the position or reporting 
responsibilities;

(c) The use of generic organization charts to indicate functional 
relationships, authorities, and responsibilities, or alternatively, 
the use of descriptive text, provided that there is no substantive 
change to the functional relationships, authorities, or responsibili­
ties;

(d) The elimination of quality assurance program information that 
duplicates language in quality assurance regulatory guides and quality 
assurance standards to which the quality assurance program approval 
holder has committed to on record; and

(e) Organizational revisions that ensure that persons and organi­
zations performing quality assurance functions continue to have the 
requisite authority and organizational freedom, including sufficient 
independence from cost and schedule when opposed to safety considera­
tions.

(3) Each quality assurance program approval holder shall maintain 
records of quality assurance program changes.

AMENDATORY SECTION (Amending WSR 08-09-093, filed 4/18/08, effective 
5/19/08)

WAC 246-231-178  Handling, storage, and shipping control.  The 
licensee, certificate holder, and applicant for a ((CoC)) certificate 
of compliance shall establish measures to control, in accordance with 
instructions, the handling, storage, shipping, cleaning, and preserva­
tion of materials and equipment to be used in packaging to prevent 
damage or deterioration. When necessary for particular products, spe­
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cial protective environments, such as inert gas atmosphere, and spe­
cific moisture content and temperature levels must be specified and 
provided.

AMENDATORY SECTION (Amending WSR 08-09-093, filed 4/18/08, effective 
5/19/08)

WAC 246-231-180  Inspection, test, and operating status.  (1) The 
licensee, certificate holder, and applicant for a ((CoC)) certificate 
of compliance shall establish measures to indicate, by the use of 
markings such as stamps, tags, labels, routing cards, or other suita­
ble means, the status of inspections and tests performed upon individ­
ual items of the packaging. These measures must provide for the iden­
tification of items that have satisfactorily passed required inspec­
tions and tests, where necessary to preclude inadvertent bypassing of 
the inspections and tests.

(2) The licensee shall establish measures to identify the operat­
ing status of components of the packaging, such as tagging valves and 
switches, to prevent inadvertent operation.

AMENDATORY SECTION (Amending WSR 08-09-093, filed 4/18/08, effective 
5/19/08)

WAC 246-231-182  Nonconforming materials, parts, or components. 
The licensee, certificate holder, and applicant for a ((CoC)) certifi­
cate of compliance shall establish measures to control materials, 
parts, or components that do not conform to the licensee's require­
ments to prevent their inadvertent use or installation. These measures 
must include, as appropriate, procedures for identification, documen­
tation, segregation, disposition, and notification to affected organi­
zations. Nonconforming items must be reviewed and accepted, rejected, 
repaired, or reworked in accordance with documented procedures.

AMENDATORY SECTION (Amending WSR 08-09-093, filed 4/18/08, effective 
5/19/08)

WAC 246-231-184  Corrective action.  The licensee, certificate 
holder, and applicant for a ((CoC)) certificate of compliance shall 
establish measures to assure that conditions adverse to quality, such 
as deficiencies, deviations, defective material and equipment, and 
nonconformance, are promptly identified and corrected. In the case of 
a significant condition adverse to quality, the measures must assure 
that the cause of the condition is determined and corrective action 
taken to preclude repetition. The identification of the significant 
condition adverse to quality, the cause of the condition, and the cor­
rective action taken must be documented and reported to appropriate 
levels of management.
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AMENDATORY SECTION (Amending WSR 14-09-017, filed 4/7/14, effective 
5/8/14)

WAC 246-231-186  Quality assurance records.  The licensee, cer­
tificate holder, and applicant for a certificate of compliance shall 
maintain sufficient written records to describe the activities affect­
ing quality. ((The)) These records must include changes to the quality 
assurance program as required by 10 C.F.R. 71.106, the instructions, 
procedures, and drawings required by 10 C.F.R. 71.111 to prescribe 
quality assurance activities, and ((must include)) closely related 
specifications such as required qualifications of personnel, proce­
dures, and equipment. The records must include the instructions or 
procedures ((which)) that establish a records retention program that 
is consistent with applicable regulations and designates factors such 
as duration, location, and assigned responsibility. The licensee, cer­
tificate holder, and applicant for a certificate of compliance shall 
retain these records for three years beyond the date when the licen­
see, certificate holder, and applicant for a certificate of compliance 
last engaged in the activity for which the quality assurance program 
was developed. If any portion of the quality assurance program, writ­
ten procedures or instructions is superseded, the licensee, certifi­
cate holder, and applicant for a certificate of compliance shall re­
tain the superseded material for three years after it is superseded.

AMENDATORY SECTION (Amending WSR 08-09-093, filed 4/18/08, effective 
5/19/08)

WAC 246-231-188  Audits.  The licensee, certificate holder, and 
applicant for a ((CoC)) certificate of compliance shall carry out a 
comprehensive system of planned and periodic audits to verify compli­
ance with all aspects of the quality assurance program and to deter­
mine the effectiveness of the program. The audits must be performed in 
accordance with written procedures or checklists by appropriately 
trained personnel not having direct responsibilities in the areas be­
ing audited. Audited results must be documented and reviewed by man­
agement having responsibility in the area audited. Follow-up action, 
including ((reaudit)) re-audit of deficient areas, must be taken where 
indicated.

AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-231-200  Appendix A—Determination of A1 and A2.  (1) 
Values of A1 and A2 for individual radionuclides, which are the basis 
for many activity limits elsewhere in these regulations, are given in 
this section, Table A-1. The curie (Ci) values specified are obtained 
by converting from the Terabecquerel (TBq) value. The Terabecquerel 
values are the regulatory standard. The curie values are for informa­
tion only and are not intended to be the regulatory standard. Where 
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values of A1 or A2 are unlimited, it is for radiation control purposes 
only. For nuclear criticality safety, some materials are subject to 
controls placed on fissile material.

(2)(a) For individual radionuclides whose identities are known, 
but which are not listed in this section, Table A-1, the A1 and A2 
values contained in this section, Table A-3 may be used. Otherwise, 
the licensee shall obtain prior NRC approval of the A1 and A2 values 
for radionuclides not listed in this section, Table A-1, before ship­
ping the material.

(b) For individual radionuclides whose identities are known, but 
which are not listed in this section, Table A-2, the exempt material 
activity concentration and exempt consignment activity values con­
tained in this section, Table A-3 may be used. Otherwise, the licensee 
shall obtain prior NRC approval of the exempt material activity con­
centration and exempt consignment activity values for radionuclides 
not listed in this section, Table A-2, before shipping the material.

(c) The licensee shall submit requests for prior approval, de­
scribed under (a) and (b) of this subsection, to NRC in accordance 
with 10 C.F.R. 71.1.

(3) In the calculations of A1 and A2 for a radionuclide not in 
this section, Table A-1, a single radioactive decay chain, in which 
radionuclides are present in their naturally occurring proportions, 
and in which no daughter radionuclide has a half-life either longer 
than ten days, or longer than that of the parent radionuclide, shall 
be considered as a single radionuclide, and the activity to be taken 
into account, and the A1 or A2 value to be applied shall be those cor­
responding to the parent radionuclide of that chain. In the case of 
radioactive decay chains in which any daughter radionuclide has a 
half-life either longer than ten days, or greater than that of the pa­
rent radionuclide, the parent and those daughter radionuclides shall 
be considered as mixtures of different radionuclides.

(4) For mixtures of radionuclides whose identities and respective 
activities are known, the following conditions apply:

(a) For special form radioactive material, the maximum quantity 
transported in a Type A package is as follows:

(( 

 
)) 

 

Where B(i) is the activity of radionuclide ((I, and A1(i) is the A1)) 
i in special form, and A1(i) is the A1 value for radionuclide ((I)) i.

(b) For normal form radioactive material, the maximum quantity 
transported in a Type A package:
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(( 

 
)) 

 

Where B(i) is the activity of radionuclide ((I and A2(i) is the A2)) i 
in normal form, and A2(i) is the A2 value for radionuclide ((I)) i.

(c) If the package contains both special and normal form radioac­
tive material, the activity that may be transported in a Type A pack­
age is as follows:

 

Where B(i) is the activity of radionuclide i as special form radioac­
tive material, A1(i) is the A1 value for radionuclide i, C(j) is the 
activity of radionuclide j as normal form radioactive material, and 
A2(j) is the A2 value for radionuclide j.

(d) Alternatively, the A1 value for mixtures of special form ma­
terial may be determined as follows:

(( 

 
)) 

 

Where f(i) is the fraction of activity for radionuclide ((I)) i in the 
mixture and A1(i) is the appropriate A1 value for radionuclide ((I)) 
i.

(((d))) (e) Alternatively, the A2 value for mixtures of normal 
form material may be determined as follows:
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(( 

 
)) 

 

Where f(i) is the fraction of activity for radionuclide ((I)) i in the 
mixture and A2(i) is the appropriate A2 value for radionuclide ((I)) 
i.

(((e))) (f) The exempt activity concentration for mixtures of nu­
clides may be determined as follows:

(( 

 
)) 

 

Where f(i) is the fraction of activity concentration of radionuclide 
((I)) i in the mixture, and ((A)) [A](i) is the activity concentration 
((f)) for exempt material containing radionuclide ((I)) i.

(((f))) (g) The activity limit for an exempt consignment for mix­
tures of radionuclides may be determined as follows:

(( 

 
)) 

 

Where f(i) is the fraction of activity of radionuclide ((I)) i in the 
mixture((,)) and A(i) is the activity limit for exempt consignments 
for radionuclide ((I)) i.

(5)(a) When the identity of each radionuclide is known, but the 
individual activities of some of the radionuclides are not known, the 
radionuclides may be grouped and the lowest A1 or A2 value, as appro­
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priate, for the radionuclides in each group may be used in applying 
the formulas in subsection (4) of this section. Groups may be based on 
the total alpha activity and the total beta/gamma activity when these 
are known, using the lowest A1 or A2 values for the alpha emitters and 
beta/gamma emitters.

(b) When the identity of each radionuclide is known but the indi­
vidual activities of some of the radionuclides are not known, the ra­
dionuclides may be grouped and the lowest [A] (activity concentration 
for exempt material) or A (activity limit for exempt consignment) val­
ue, as appropriate, for the radionuclides in each group may be used in 
applying the formulas in paragraph IV of this appendix. Groups may be 
based on the total alpha activity and the total beta/gamma activity 
when these are known, using the lowest [A] or A values for the alpha 
emitters and beta/gamma emitters, respectively.

Table A-1.—A1 and A2 Values for Radionuclides

Symbol of radionuclide
Element and 

atomic number A1 (TBq) A1 (Ci)b A2 (TBq) A2 (Ci)b
Specific activity

(TBq/g) (Ci/g)
Ac-225 (a) Actinium (89) 8.0X10-1 2.2X101 6.0X10-3 1.6X10-1 2.1X103 5.8X104

Ac-227 (a)  9.0X10-1 2.4X101 9.0X10-5 2.4X10-3 2.7 7.2X101

Ac-228  6.0X10-1 1.6X101 5.0X10-1 1.4X101 8.4X104 2.2X106

Ag-105 Silver (47) 2.0 5.4X101 2.0 5.4X101 1.1X103 3.0X104

Ag-108m (a)  7.0X10-1 1.9X101 7.0X10-1 1.9X101 9.7X10-1 2.6X101

Ag-110m (a)  4.0X10-1 1.1X101 4.0X10-1 1.1X101 1.8X102 4.7X103

Ag-111  2.0 5.4X101 6.0X10-1 1.6X101 5.8X103 1.6X105

Al-26 Aluminum (13) 1.0X10-1 2.7 1.0X10-1 2.7 7.0X10-4 1.9X10-2

Am-241 Americium (95) 1.0X101 2.7X102 1.0X10-3 2.7X10-2 1.3X10-1 3.4

Am-242m (a)  1.0X101 2.7X102 1.0X10-3 2.7X10-2 3.6X10-1 1.0X101

Am-243 (a)  5.0 1.4X102 1.0X10-3 2.7X10-2 7.4X10-3 2.0X10-1

Ar-37 Argon (18) 4.0X101 1.1X103 4.0X101 1.1X103 3.7X103 9.9X104

Ar-39  4.0X101 1.1X103 2.0X101 5.4X102 1.3 3.4X101

Ar-41  3.0X10-1 8.1 3.0X10-1 8.1 1.5X106 4.2X107

As-72 Arsenic (33) 3.0X10-1 8.1 3.0X10-1 8.1 6.2X104 1.7X106

As-73  4.0X101 1.1X103 4.0X101 1.1X103 8.2X102 2.2X104

As-74  1.0 2.7X101 9.0X10-1 2.4X101 3.7X103 9.9X104

As-76  3.0X10-1 8.1 3.0X10-1 8.1 5.8X104 1.6X106

As-77  2.0X101 5.4X102 7.0X10-1 1.9X101 3.9X104 1.0X106

At-211 (a) Astatine (85) 2.0X101 5.4X102 5.0X10-1 1.4X101 7.6X104 2.1X106

Au-193 Gold (79) 7.0 1.9X102 2.0 5.4X101 3.4X104 9.2X105

Au-194  1.0 2.7X101 1.0 2.7X101 1.5X104 4.1X105

Au-195  1.0X101 2.7X102 6.0 1.6X102 1.4X102 3.7X103

Au-198  1.0 2.7X101 6.0X10-1 1.6X101 9.0X103 2.4X105

Au-199  1.0X101 2.7X102 6.0X10-1 1.6X101 7.7X103 2.1X105

Ba-131 (a) Barium (56) 2.0 5.4X101 2.0 5.4X101 3.1X103 8.4X104

Ba-133  3.0 8.1X101 3.0 8.1X101 9.4 2.6X102

Ba-133m  2.0X101 5.4X102 6.0X10-1 1.6X101 2.2X104 6.1X105

Ba-140 (a)  5.0X10-1 1.4X101 3.0X10-1 8.1 2.7X103 7.3X104

Be-7 Beryllium (4) 2.0X101 5.4X102 2.0X101 5.4X102 1.3X104 3.5X105

Be-10  4.0X101 1.1X103 6.0X10-1 1.6X101 8.3X10-4 2.2X10-2

Bi-205 Bismuth (83) 7.0X10-1 1.9X101 7.0X10-1 1.9X101 1.5X103 4.2X104

Bi-206  3.0X10-1 8.1 3.0X10-1 8.1 3.8X103 1.0X105
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Symbol of radionuclide
Element and 

atomic number A1 (TBq) A1 (Ci)b A2 (TBq) A2 (Ci)b
Specific activity

(TBq/g) (Ci/g)
Bi-207  7.0X10-1 1.9X101 7.0X10-1 1.9X101 1.9 5.2X101

Bi-210  1.0 2.7X101 6.0X10-1 1.6X101 4.6X103 1.2X105

Bi-210m (a)  6.0X10-1 1.6X101 2.0X10-2 5.4X10-1 2.1X10-5 5.7X10-4

Bi-212 (a)  7.0X10-1 1.9X101 6.0X10-1 1.6X101 5.4X105 1.5X107

Bk-247 Berkelium (97) 8.0 2.2X102 8.0X10-4 2.2X10-2 3.8X10-2 1.0

Bk-249 (a)  4.0X101 1.1X103 3.0X10-1 8.1 6.1X101 1.6X103

Br-76 Bromine (35) 4.0X10-1 1.1X101 4.0X10-1 1.1X101 9.4X104 2.5X106

Br-77  3.0 8.1X101 3.0 8.1X101 2.6X104 7.1X105

Br-82  4.0X10-1 1.1X101 4.0X10-1 1.1X101 4.0X104 1.1X106

C-11 Carbon (6) 1.0 2.7X101 6.0X10-1 1.6X101 3.1X107 8.4X108

C-14  4.0X101 1.1X103 3.0 8.1X101 1.6X10-1 4.5

Ca-41 Calcium (20) Unlimited Unlimited Unlimited Unlimited 3.1X10-3 8.5X10-2

Ca-45  4.0X101 1.1X103 1.0 2.7X101 6.6X102 1.8X104

Ca-47 (a)  3.0 8.1X101 3.0X10-1 8.1 2.3X104 6.1X105

Cd-109 Cadmium (48) 3.0X101 8.1X102 2.0 5.4X101 9.6X101 2.6X103

Cd-113m  4.0X101 1.1X103 5.0X10-1 1.4X101 8.3 2.2X102

Cd-115 (a)  3.0 8.1X101 4.0X10-1 1.1X101 1.9X104 5.1X105

Cd-115m  5.0X10-1 1.4X101 5.0X10-1 1.4X101 9.4X102 2.5X104

Ce-139 Cerium (58) 7.0 1.9X102 2.0 5.4X101 2.5X102 6.8X103

Ce-141  2.0X101 5.4X102 6.0X10-1 1.6X101 1.1X103 2.8X104

Ce-143  9.0X10-1 2.4X101 6.0X10-1 1.6X101 2.5X104 6.6X105

Ce-144 (a)  2.0X10-1 5.4 2.0X10-1 5.4 1.2X102 3.2X103

Cf-248 Californium (98) 4.0X101 1.1X103 6.0X10-3 1.6X10-1 5.8X101 1.6X103

Cf-249  3.0 8.1X101 8.0X10-4 2.2X10-2 1.5X10-1 4.1

Cf-250  2.0X101 5.4X102 2.0X10-3 5.4X10-2 4.0 1.1X102

Cf-251  7.0 1.9X102 7.0X10-4 1.9X10-2 5.9X10-2 1.6

Cf-252 (((h)))  ((5.0X10-2))
1.0X10-1

((1.4))
2.7

3.0X10-3 8.1X10-2 2.0X101 5.4X102

Cf-253 (a)  4.0X101 1.1X103 4.0X10-2 1.1 1.1X103 2.9X104

Cf-254  1.0X10-3 2.7X10-2 1.0X10-3 2.7X10-2 3.1X102 8.5X103

Cl-36 Chlorine (17) 1.0X101 2.7X102 6.0X10-1 1.6X101 1.2X10-3 3.3X10-2

Cl-38  2.0X10-1 5.4 2.0X10-1 5.4 4.9X106 1.3X108

Cm-240 Curium (96) 4.0X101 1.1X103 2.0X10-2 5.4X10-1 7.5X102 2.0X104

Cm-241  2.0 5.4X101 1.0 2.7X101 6.1X102 1.7X104

Cm-242  4.0X101 1.1X103 1.0X10-2 2.7X10-1 1.2X102 3.3X103

Cm-243  9.0 2.4X102 1.0X10-3 2.7X10-2 1.9X10-3 5.2X101

Cm-244  2.0X101 5.4X102 2.0X10-3 5.4X10-2 3.0 8.1X101

Cm-245  9.0 2.4X102 9.0X10-4 2.4X10-2 6.4X10-3 1.7X10-1

Cm-246  9.0 2.4X102 9.0X10-4 2.4X10-2 1.1X10-2 3.1X10-1

Cm-247 (a)  3.0 8.1X101 1.0X10-3 2.7X10-2 3.4X10-6 9.3X10-5

Cm-248  2.0X10-2 5.4X10-1 3.0X10-4 8.1X10-3 1.6X10-4 4.2X10-3

Co-55 Cobalt (27) 5.0X10-1 1.4X101 5.0X10-1 1.4X101 1.1X105 3.1X106

Co-56  3.0X10-1 8.1 3.0X10-1 8.1 1.1X103 3.0X104

Co-57  1.0X101 2.7X102 1.0X101 2.7X102 3.1X102 8.4X103

Co-58  1.0 2.7X101 1.0 2.7X101 1.2X103 3.2X104

Co-58m  4.0X101 1.1X103 4.0X101 1.1X103 2.2X105 5.9X106

Co-60  4.0X10-1 1.1X101 4.0X10-1 1.1X101 4.2X101 1.1X103
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Symbol of radionuclide
Element and 

atomic number A1 (TBq) A1 (Ci)b A2 (TBq) A2 (Ci)b
Specific activity

(TBq/g) (Ci/g)
Cr-51 Chromium (24) 3.0X101 8.1X102 3.0X101 8.1X102 3.4X103 9.2X104

Cs-129 Cesium (55) 4.0 1.1X102 4.0 1.1X102 2.8X104 7.6X105

Cs-131  3.0X101 8.1X102 3.0X101 8.1X102 3.8X103 1.0X105

Cs-132  1.0 2.7X101 1.0 2.7X101 5.7X103 1.5X105

Cs-134  7.0X10-1 1.9X101 7.0X10-1 1.9X101 4.8X101 1.3X103

Cs-134m  4.0X101 1.1X103 6.0X10-1 1.6X101 3.0X105 8.0X106

Cs-135  4.0X101 1.1X103 1.0 2.7X101 4.3X10-5 1.2X10-3

Cs-136  5.0X10-1 1.4X101 5.0X10-1 1.4X101 2.7X103 7.3X104

Cs-137 (a)  2.0 5.4X101 6.0X10-1 1.6X101 3.2 8.7X101

Cu-64 Copper (29) 6.0 1.6X102 1.0 2.7X101 1.4X105 3.9X106

Cu-67  1.0X101 2.7X102 7.0X10-1 1.9X101 2.8X104 7.6X105

Dy-159 Dysprosium (66) 2.0X101 5.4X102 2.0X101 5.4X102 2.1X102 5.7X103

Dy-165  9.0X10-1 2.4X101 6.0X10-1 1.6X101 3.0X105 8.2X106

Dy-166 (a)  9.0X10-1 2.4X101 3.0X10-1 8.1 8.6X103 2.3X105

Er-169 Erbium (68) 4.0X101 1.1X103 1.0 2.7X101 3.1X103 8.3X104

Er-171  8.0X10-1 2.2X101 5.0X10-1 1.4X101 9.0X104 2.4X106

Eu-147 Europium (63) 2.0 5.4X101 2.0 5.4X101 1.4X103 3.7X104

Eu-148  5.0X10-1 1.4X101 5.0X10-1 1.4X101 6.0X102 1.6X104

Eu-149  2.0X101 5.4X102 2.0X101 5.4X102 3.5X102 9.4X103

Eu-150 (short lived)  2.0 5.4X101 7.0X10-1 1.9X101 6.1X104 1.6X106

Eu-150 (long lived)  7.0X10-1 1.9X101 7.0X10-1 1.9X101 6.1X104 1.6X106

Eu-152  1.0 2.7X101 1.0 2.7X101 6.5 1.8X102

Eu-152m  8.0X10-1 2.2X101 8.0X10-1 2.2X101 8.2X104 2.2X106

Eu-154  9.0X10-1 2.4X101 6.0X10-1 1.6X101 9.8 2.6X102

Eu-155  2.0X101 5.4X102 3.0 8.1X101 1.8X101 4.9X102

Eu-156  7.0X10-1 1.9X101 7.0X10-1 1.9X101 2.0X103 5.5X104

F-18 Fluorine (9) 1.0 2.7X101 6.0X10-1 1.6X101 3.5X106 9.5X107

Fe-52 (a) Iron (26) 3.0X10-1 8.1 3.0X10-1 8.1 2.7X105 7.3X106

Fe-55  4.0X101 1.1X103 4.0X101 1.1X103 8.8X101 2.4X103

Fe-59  9.0X10-1 2.4X101 9.0X10-1 2.4X101 1.8X103 5.0X104

Fe-60 (a)  4.0X101 1.1X103 2.0X10-1 5.4 7.4X10-4 2.0X10-2

Ga-67 Gallium (31) 7.0 1.9X102 3.0 8.1X101 2.2X104 6.0X105

Ga-68  5.0X10-1 1.4X101 5.0X10-1 1.4X101 1.5X106 4.1X107

Ga-72  4.0X10-1 1.1X101 4.0X10-1 1.1X101 1.1X105 3.1X106

Gd-146 (a) Gadolinium (64) 5.0X10-1 1.4X101 5.0X10-1 1.4X101 6.9X102 1.9X104

Gd-148  2.0X101 5.4X102 2.0X10-3 5.4X10-2 1.2 3.2X101

Gd-153  1.0X101 2.7X102 9.0 2.4X102 1.3X102 3.5X103

Gd-159  3.0 8.1X101 6.0X10-1 1.6X101 3.9X104 1.1X106

Ge-68 (a) Germanium (32) 5.0X10-1 1.4X101 5.0X10-1 1.4X101 2.6X102 7.1X103

Ge-71  4.0X101 1.1X103 4.0X101 1.1X103 5.8X103 1.6X105

Ge-77  3.0X10-1 8.1 3.0X10-1 8.1 1.3X105 3.6X106

Hf-172 (a) Hafnium (72) 6.0X10-1 1.6X101 6.0X10-1 1.6X101 4.1X101 1.1X103

Hf-175  3.0 8.1X101 3.0 8.1X101 3.9X102 1.1X104

Hf-181  2.0 5.4X101 5.0X10-1 1.4X101 6.3X102 1.7X104

Hf-182  Unlimited Unlimited Unlimited Unlimited 8.1X10-6 2.2X10-4

Hg-194 (a) Mercury (80) 1.0 2.7X101 1.0 2.7X101 1.3X10-1 3.5

Hg-195m (a)  3.0 8.1X101 7.0X10-1 1.9X101 1.5X104 4.0X105
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(TBq/g) (Ci/g)
Hg-197  2.0X101 5.4X102 1.0X101 2.7X102 9.2X103 2.5X105

Hg-197m  1.0X101 2.7X102 4.0X10-1 1.1X101 2.5X104 6.7X105

Hg-203  5.0 1.4X102 1.0 2.7X101 5.1X102 1.4X104

Ho-166 Holmium (67) 4.0X10-1 1.1X101 4.0X10-1 1.1X101 2.6X104 7.0X105

Ho-166m  6.0X10-1 1.6X101 5.0X10-1 1.4X101 6.6X10-2 1.8

I-123 Iodine (53) 6.0 1.6X102 3.0 8.1X101 7.1X104 1.9X106

I-124  1.0 2.7X101 1.0 2.7X101 9.3X103 2.5X105

I-125  2.0X101 5.4X102 3.0 8.1X101 6.4X102 1.7X104

I-126  2.0 5.4X101 1.0 2.7X101 2.9X103 8.0X104

I-129  Unlimited Unlimited Unlimited Unlimited 6.5X10-6 1.8X10-4

I-131  3.0 8.1X101 7.0X10-1 1.9X101 4.6X103 1.2X105

I-132  4.0X10-1 1.1X101 4.0X10-1 1.1X101 3.8X105 1.0X107

I-133  7.0X10-1 1.9X101 6.0X10-1 1.6X101 4.2X104 1.1X106

I-134  3.0X10-1 8.1 3.0X10-1 8.1 9.9X105 2.7X107

I-135 (a)  6.0X10-1 1.6X101 6.0X10-1 1.6X101 1.3X105 3.5X106

In-111 Indium (49) 3.0 8.1X101 3.0 8.1X101 1.5X104 4.2X105

In-113m  4.0 1.1X102 2.0 5.4X101 6.2X105 1.7X107

In-114m (a)  1.0X101 2.7X102 5.0X10-1 1.4X101 8.6X102 2.3X104

In-115m  7.0 1.9X102 1.0 2.7X101 2.2X105 6.1X106

Ir-189 (a) Iridium (77) 1.0X101 2.7X102 1.0X101 2.7X102 1.9X103 5.2X104

Ir-190  7.0X10-1 1.9X101 7.0X10-1 1.9X101 2.3X103 6.2X104

Ir-192 (((c)))  c1.0 c2.7X101 6.0X10-1 1.6X101 3.4X102 9.2X103

Ir-194  3.0X10-1 8.1 3.0X10-1 8.1 3.1X104 8.4X105

K-40 Potassium (19) 9.0X10-1 2.4X101 9.0X10-1 2.4X101 2.4X10-7 6.4X10-6

K-42  2.0X10-1 5.4 2.0X10-1 5.4 2.2X105 6.0X106

K-43  7.0X10-1 1.9X101 6.0X10-1 1.6X101 1.2X105 3.3X106

Kr-79 Krypton (36) 4.0 1.1X102 2.0 5.4X101 4.2X104 1.1X106

Kr-81 ((Krypton (36))) 4.0X101 1.1X103 4.0X101 1.1X103 7.8X10-4 2.1X10-2

Kr-85  1.0X101 2.7X102 1.0X101 2.7X102 1.5X101 3.9X102

Kr-85m  8.0 2.2X102 3.0 8.1X101 3.0X105 8.2X106

Kr-87  2.0X10-1 5.4 2.0X10-1 5.4 1.0X106 2.8X107

La-137 Lanthanum (57) 3.0X101 8.1X102 6.0 1.6X102 1.6X10-3 4.4X10-2

La-140  4.0X10-1 1.1X101 4.0X10-1 1.1X101 2.1X104 5.6X105

Lu-172 Lutetium (71) 6.0X10-1 1.6X101 6.0X10-1 1.6X101 4.2X103 1.1X105

Lu-173  8.0 2.2X102 8.0 2.2X102 5.6X101 1.5X103

Lu-174  9.0 2.4X102 9.0 2.4X102 2.3X101 6.2X102

Lu-174m  2.0X101 5.4X102 1.0X101 2.7X102 2.0X102 5.3X103

Lu-177  3.0X101 8.1X102 7.0X10-1 1.9X101 4.1X103 1.1X105

Mg-28 (a) Magnesium (12) 3.0X10-1 8.1 3.0X10-1 8.1 2.0X105 5.4X106

Mn-52 Manganese (25) 3.0X10-1 8.1 3.0X10-1 8.1 1.6X104 4.4X105

Mn-53  Unlimited Unlimited Unlimited Unlimited 6.8X10-5 1.8X10-3

Mn-54  1.0 2.7X101 1.0 2.7X101 2.9X102 7.7X103

Mn-56  3.0X10-1 8.1 3.0X10-1 8.1 8.0X105 2.2X107

Mo-93 Molybdenum 
(42)

4.0X101 1.1X103 2.0X101 5.4X102 4.1X10-2 1.1

Mo-99 (a) (((i))) (h)  1.0 2.7X101 6.0X10-1 1.6X101 1.8X104 4.8X105

N-13 Nitrogen (7) 9.0X10-1 2.4X101 6.0X10-1 1.6X101 5.4X107 1.5X109
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atomic number A1 (TBq) A1 (Ci)b A2 (TBq) A2 (Ci)b
Specific activity

(TBq/g) (Ci/g)
Na-22 Sodium (11) 5.0X10-1 1.4X101 5.0X10-1 1.4X101 2.3X102 6.3X103

Na-24  2.0X10-1 5.4 2.0X10-1 5.4 3.2X105 8.7X106

Nb-93m Niobium (41) 4.0X101 1.1X103 3.0X101 8.1X102 8.8 2.4X102

Nb-94  7.0X10-1 1.9X101 7.0X10-1 1.9X101 6.9X10-3 1.9X10-1

Nb-95  1.0 2.7X101 1.0 2.7X101 1.5X103 3.9X104

Nb-97  9.0X10-1 2.4X101 6.0X10-1 1.6X101 9.9X105 2.7X107

Nd-147 Neodymium 
(60)

6.0 1.6X102 6.0X10-1 1.6X101 3.0X103 8.1X104

Nd-149  6.0X10-1 1.6X101 5.0X10-1 1.4X101 4.5X105 1.2X107

Ni-59 Nickel (28) Unlimited Unlimited Unlimited Unlimited 3.0X10-3 8.0X10-2

Ni-63  4.0X101 1.1X103 3.0X101 8.1X102 2.1 5.7X101

Ni-65  4.0X10-1 1.1X101 4.0X10-1 1.1X101 7.1X105 1.9X107

Np-235 Neptunium (93) 4.0X101 1.1X103 4.0X101 1.1X103 5.2X101 1.4X103

Np-236 (short-lived)  2.0X101 5.4X102 2.0 5.4X101 4.7X10-4 1.3X10-2

Np-236 (long-lived)  ((9.0X100)) 
9.0

2.4X102 2.0X10-2 5.4X10-1 4.7X10-4 1.3X10-2

Np-237  2.0X101 5.4X102 2.0X10-3 5.4X10-2 2.6X10-5 7.1X10-4

Np-239  7.0 1.9X102 4.0X10-1 1.1X101 8.6X103 2.3X105

Os-185 Osmium (76) 1.0 2.7X101 1.0 2.7X101 2.8X102 7.5X103

Os-191  1.0X101 2.7X102 2.0 5.4X101 1.6X103 4.4X104

Os-191m  4.0X101 1.1X103 3.0X101 8.1X102 4.6X104 1.3X106

Os-193  2.0 5.4X101 6.0X10-1 1.6X101 b2.0X104 5.3X105

Os-194 (a)  3.0X10-1 8.1 3.0X10-1 8.1 1.1X101 3.1X102

P-32 Phosphorus (15) 5.0X10-1 1.4X101 5.0X10-1 1.4X101 1.1X104 2.9X105

P-33  4.0X101 1.1X103 1.0 2.7X101 5.8X103 1.6X105

Pa-230 (a) Protactinium 
(91)

2.0 5.4X101 7.0X10-2 1.9 1.2X103 3.3X104

Pa-231  4.0 1.1X102 4.0X10-4 1.1X10-2 1.7X10-3 4.7X10-2

Pa-233  5.0 1.4X102 7.0X10-1 1.9X101 7.7X102 2.1X104

Pb-201 Lead (82) 1.0 2.7X101 1.0 2.7X101 6.2X104 1.7X106

Pb-202  4.0X101 1.1X103 2.0X101 5.4X102 1.2X10-4 3.4X10-3

Pb-203  4.0 1.1X102 3.0 8.1X101 1.1X104 3.0X105

Pb-205  Unlimited Unlimited Unlimited Unlimited 4.5X10-6 1.2X10-4

Pb-210 (a)  1.0 2.7X101 5.0X10-2 1.4 2.8 7.6X101

Pb-212 (a)  7.0X10-1 1.9X101 2.0X10-1 5.4 5.1X104 1.4X106

Pd-103 (a) Palladium (46) 4.0X101 1.1X103 4.0X101 1.1X103 2.8X103 7.5X104

Pd-107  Unlimited Unlimited Unlimited Unlimited 1.9X10-5 5.1X10-4

Pd-109  2.0 5.4X101 5.0X10-1 1.4X101 7.9X104 2.1X106

Pm-143 Promethium 
(61)

3.0 8.1X101 3.0 8.1X101 1.3X102 3.4X103

Pm-144  7.0X10-1 1.9X101 7.0X10-1 1.9X101 9.2X101 2.5X103

Pm-145  3.0X101 8.1X102 1.0X101 2.7X102 5.2 1.4X102

Pm-147  4.0X101 1.1X103 2.0 5.4X101 3.4X101 9.3X102

Pm-148m (a)  8.0X10-1 2.2X101 7.0X10-1 1.9X101 7.9X102 2.1X104

Pm-149  2.0 5.4X101 6.0X10-1 1.6X101 1.5X104 4.0X105

Pm-151  2.0 5.4X101 6.0X10-1 1.6X101 2.7X104 7.3X105

Po-210 Polonium (84) 4.0X101 1.1X103 2.0X10-2 5.4X10-1 1.7X102 4.5X103

Pr-142 Praseodymium 
(59)

4.0X10-1 1.1X101 4.0X10-1 1.1X101 4.3X104 1.2X106
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Pr-143  3.0 8.1X101 6.0X10-1 1.6X101 2.5X103 6.7X104

Pt-188 (a) Platinum (78) 1.0 2.7X101 8.0X10-1 2.2X101 2.5X103 6.8X104

Pt-191  4.0 1.1X102 3.0 8.1X101 8.7X103 2.4X105

Pt-193  4.0X101 1.1X103 4.0X101 1.1X103 1.4 3.7X101

Pt-193m  4.0X101 1.1X103 5.0X10-1 1.4X101 5.8X103 1.6X105

Pt-195m  1.0X101 2.7X102 5.0X10-1 1.4X101 6.2X103 1.7X105

Pt-197  2.0X101 5.4X102 6.0X10-1 1.6X101 3.2X104 8.7X105

Pt-197m  1.0X101 2.7X102 6.0X10-1 1.6X101 3.7X105 1.0X107

Pu-236 Plutonium (94) 3.0X101 8.1X102 3.0X10-3 8.1X10-2 2.0X101 5.3X102

Pu-237  2.0X101 5.4X102 2.0X101 5.4X102 4.5X102 1.2X104

Pu-238  1.0X101 2.7X102 1.0X10-3 2.7X10-2 6.3X10-1 1.7X101

Pu-239  1.0X101 2.7X102 1.0X10-3 2.7X10-2 2.3X10-3 6.2X10-2

Pu-240  1.0X101 2.7X102 1.0X10-3 2.7X10-2 8.4X10-3 2.3X10-1

Pu-241 (a)  4.0X101 1.1X103 6.0X10-2 1.6 3.8 1.0X102

Pu-242  1.0X101 2.7X102 1.0X10-3 2.7X10-2 1.5X10-4 3.9X10-3

Pu-244 (a)  4.0X10-1 1.1X101 1.0X10-3 2.7X10-2 6.7X10-7 1.8X10-5

Ra-223 (a) Radium (88) 4.0X10-1 1.1X101 7.0X10-3 1.9X10-1 1.9X103 5.1X104

Ra-224 (a)  4.0X10-1 1.1X101 2.0X10-2 5.4X10-1 5.9X103 1.6X105

Ra-225 (a)  2.0X10-1 5.4 4.0X10-3 1.1X10-1 1.5X103 3.9X104

Ra-226 (a)  2.0X10-1 5.4 3.0X10-3 8.1X10-2 3.7X10-2 1.0

Ra-228 (a)  6.0X10-1 1.6X101 2.0X10-2 5.4X10-1 1.0X101 2.7X102

Rb-81 Rubidium (37) 2.0 5.4X101 8.0X10-1 2.2X101 3.1X105 8.4X106

Rb-83 (a)  2.0 5.4X101 2.0 5.4X101 6.8X102 1.8X104

Rb-84  1.0 2.7X101 1.0 2.7X101 1.8X103 4.7X104

Rb-86  5.0X10-1 1.4X101 5.0X10-1 1.4X101 3.0X103 8.1X104

Rb-87  Unlimited Unlimited Unlimited Unlimited 3.2X10-9 8.6X10-8

Rb (nat)  Unlimited Unlimited Unlimited Unlimited 6.7X106 1.8X108

Re-184 Rhenium (75) 1.0 2.7X101 1.0 2.7X101 6.9X102 1.9X104

Re-184m  3.0 8.1X101 1.0 2.7X101 1.6X102 4.3X103

Re-186  2.0 5.4X101 6.0X10-1 1.6X101 6.9X103 1.9X105

Re-187  Unlimited Unlimited Unlimited Unlimited 1.4X10-9 3.8X10-8

Re-188  4.0X10-1 1.1X101 4.0X10-1 1.1X101 3.6X104 9.8X105

Re-189 (a)  3.0 8.1X101 6.0X10-1 1.6X101 2.5X104 6.8X105

Re (nat)  Unlimited Unlimited Unlimited Unlimited 0.0 2.4X10-8

Rh-99 Rhodium (45) 2.0 5.4X101 2.0 5.4X101 3.0X103 8.2X104

Rh-101  4.0 1.1X102 3.0 8.1X101 4.1X101 1.1X103

Rh-102  5.0X10-1 1.4X101 5.0X10-1 1.4X101 4.5X101 1.2X103

Rh-102m  2.0 5.4X101 2.0 5.4X101 2.3X102 6.2X103

Rh-103m  4.0X101 1.1X103 4.0X101 1.1X103 1.2X106 3.3X107

Rh-105  1.0X101 2.7X102 8.0X10-1 2.2X101 3.1X104 8.4X105

Rn-222 (a) Radon (86) 3.0X10-1 8.1 4.0X10-3 1.1X10-1 5.7X103 1.5X105

Ru-97 Ruthenium (44) 5.0 1.4X102 5.0 1.4X102 1.7X104 4.6X105

Ru-103 (a)  2.0 5.4X101 2.0 5.4X101 1.2X103 3.2X104

Ru-105  1.0 2.7X101 6.0X10-1 1.6X101 2.5X105 6.7X106

Ru-106 (a)  2.0X10-1 5.4 2.0X10-1 5.4 1.2X102 3.3X103

S-35 Sulphur (16) 4.0X101 1.1X103 3.0 8.1X101 1.6X103 4.3X104

Sb-122 Antimony (51) 4.0X10-1 1.1X101 4.0X10-1 1.1X101 1.5X104 4.0X105
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Sb-124  6.0X10-1 1.6X101 6.0X10-1 1.6X101 6.5X102 1.7X104

Sb-125  2.0 5.4X101 1.0 2.7X101 3.9X101 1.0X103

Sb-126  4.0X10-1 1.1X101 4.0X10-1 1.1X101 3.1X103 8.4X104

Sc-44 Scandium (21) 5.0X10-1 1.4X101 5.0X10-1 1.4X101 6.7X105 1.8X107

Sc-46  5.0X10-1 1.4X101 5.0X10-1 1.4X101 1.3X103 3.4X104

Sc-47  1.0X101 2.7X102 7.0X10-1 1.9X101 3.1X104 8.3X105

Sc-48  3.0X10-1 8.1 3.0X10-1 8.1 5.5X104 1.5X106

Se-75 Selenium (34) 3.0 8.1X101 3.0 8.1X101 5.4X102 1.5X104

Se-79  4.0X101 1.1X103 2.0 5.4X101 2.6X10-3 7.0X10-2

Si-31 Silicon (14) 6.0X10-1 1.6X101 6.0X10-1 1.6X101 1.4X106 3.9X107

Si-32  4.0X101 1.1X103 5.0X10-1 1.4X101 3.9 1.1X102

Sm-145 Samarium (62) 1.0X101 2.7X102 1.0X101 2.7X102 9.8X101 2.6X103

Sm-147  Unlimited Unlimited Unlimited Unlimited 8.5X10-1 2.3X10-8

Sm-151  4.0X101 1.1X103 1.0X101 2.7X102 9.7X10-1 2.6X101

Sm-153  9.0 2.4X102 6.0X10-1 1.6X101 1.6X104 4.4X105

Sn-113 (a) Tin (50) 4.0 1.1X102 2.0 5.4X101 3.7X102 1.0X104

Sn-117m  7.0 1.9X102 4.0X10-1 1.1X101 3.0X103 8.2X104

Sn-119m  4.0X101 1.1X103 3.0X101 8.1X102 1.4X102 3.7X103

Sn-121m (a)  4.0X101 1.1X103 9.0X10-1 2.4X101 2.0 5.4X101

Sn-123  8.0X10-1 2.2X101 6.0X10-1 1.6X101 3.0X102 8.2X103

Sn-125  4.0X10-1 1.1X101 4.0X10-1 1.1X101 4.0X103 1.1X105

Sn-126 (a)  6.0X10-1 1.6X101 4.0X10-1 1.1X101 1.0X10-3 2.8X10-2

Sr-82 (a) Strontium (38) 2.0X10-1 5.4 2.0X10-1 5.4 2.3X103 6.2X104

Sr-85  2.0 5.4X101 2.0 5.4X101 8.8X102 2.4X104

Sr-85m  5.0 1.4X102 5.0 1.4X102 1.2X106 3.3X107

Sr-87m  3.0 8.1X101 3.0 8.1X101 4.8X105 1.3X107

Sr-89  6.0X10-1 1.6X101 6.0X10-1 1.6X101 1.1X103 2.9X104

Sr-90 (a)  3.0X10-1 8.1 3.0X10-1 8.1 5.1 1.4X102

Sr-91 (a)  3.0X10-1 8.1 3.0X10-1 8.1 1.3X105 3.6X106

Sr-92 (a)  1.0 2.7X101 3.0X10-1 8.1 4.7X105 1.3X107

T(H-3) Tritium (1) 4.0X101 1.1X103 4.0X101 1.1X103 3.6X102 9.7X103

Ta-178 (long-lived) Tantalum (73) 1.0 2.7X101 8.0X10-1 2.2X101 4.2X106 1.1X108

Ta-179  3.0X101 8.1X102 3.0X101 8.1X102 4.1X101 1.1X103

Ta-182  9.0X10-1 2.4X101 5.0X10-1 1.4X101 2.3X102 6.2X103

Tb-157 Terbium (65) 4.0X101 1.1X103 4.0X101 1.1X103 5.6X10-1 1.5X101

Tb-158  1.0 2.7X101 1.0 2.7X101 5.6X10-1 1.5X101

Tb-160  1.0 2.7X101 6.0X10-1 1.6X101 4.2X102 1.1X104

Tc-95m (a) Technetium (43) 2.0 5.4X101 2.0 5.4X101 8.3X102 2.2X104

Tc-96  4.0X10-1 1.1X101 4.0X10-1 1.1X101 1.2X104 3.2X105

Tc-96m (a)  4.0X10-1 1.1X101 4.0X10-1 1.1X101 1.4X106 3.8X107

Tc-97  Unlimited Unlimited Unlimited Unlimited 5.2X10-5 1.4X10-3

Tc-97m  4.0X101 1.1X103 1.0 2.7X101 5.6X102 1.5X104

Tc-98  8.0X10-1 2.2X101 7.0X10-1 1.9X101 3.2X10-5 8.7X10-4

Tc-99  4.0X101 1.1X103 9.0X10-1 2.4X101 6.3X10-4 1.7X10-2

Tc-99m  1.0X101 2.7X102 4.0 1.1X102 1.9X105 5.3X106

Te-121 Tellurium (52) 2.0 5.4X101 2.0 5.4X101 2.4X103 6.4X104

Te-121m  5.0 1.4X102 3.0 8.1X101 2.6X102 7.0X103
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Te-123m  8.0 2.2X102 1.0 2.7X101 3.3X102 8.9X103

Te-125m  2.0X101 5.4X102 9.0X10-1 2.4X101 6.7X102 1.8X104

Te-127  2.0X101 5.4X102 7.0X10-1 1.9X101 9.8X104 2.6X106

Te-127m (a)  2.0X101 5.4X102 5.0X10-1 1.4X101 3.5X102 9.4X103

Te-129  7.0X10-1 1.9X101 6.0X10-1 1.6X101 7.7X105 2.1X107

Te-129m (a)  8.0X10-1 2.2X101 4.0X10-1 1.1X101 1.1X103 3.0X104

Te-131m (a)  7.0X10-1 1.9X101 5.0X10-1 1.4X101 3.0X104 8.0X105

Te-132 (a)  5.0X10-1 1.4X101 4.0X10-1 1.1X101 1.1X104 3.0X105

Th-227 Thorium (90) 1.0X101 2.7X102 5.0X10-3 1.4X10-1 1.1X103 3.1X104

Th-228 (a)  5.0X10-1 1.4X101 1.0X10-3 2.7X10-2 3.0X101 8.2X102

Th-229  5.0 1.4X102 5.0X10-4 1.4X10-2 7.9X10-3 2.1X10-1

Th-230  1.0X101 2.7X102 1.0X10-3 2.7X10-2 7.6X10-4 2.1X10-2

Th-231  4.0X101 1.1X103 2.0X10-2 5.4X10-1 2.0X104 5.3X105

Th-232  Unlimited Unlimited Unlimited Unlimited 4.0X10-9 1.1X10-7

Th-234 (a)  3.0X10-1 8.1 3.0X10-1 8.1 8.6X102 2.3X104

Th(nat)  Unlimited Unlimited Unlimited Unlimited 8.1X10-9 2.2X10-7

Ti-44 (a) Titanium (22) 5.0X10-1 1.4X101 4.0X10-1 1.1X101 6.4 1.7X102

Tl-200 Thallium (81) 9.0X10-1 2.4X101 9.0X10-1 2.4X101 2.2X104 6.0X105

Tl-201  1.0X101 2.7X102 4.0 1.1X102 7.9X103 2.1X105

Tl-202  2.0 5.4X101 2.0 5.4X101 2.0X103 5.3X104

Tl-204  1.0X101 2.7X102 7.0X10-1 1.9X101 1.7X101 4.6X102

Tm-167 Thulium (69) 7.0 1.9X102 8.0X10-1 2.2X101 3.1X103 8.5X104

Tm-170  3.0 8.1X101 6.0X10-1 1.6X101 2.2X102 6.0X103

Tm-171  4.0X101 1.1X103 4.0X101 1.1X103 4.0X101 1.1X103

U-230 (fast lung absorption) 
(a)(d)

Uranium (92) 4.0X101 1.1X103 1.0X10-1 2.7 1.0X103 2.7X104

U-230 (medium lung 
absorption) (a)(e)

 4.0X101 1.1X103 4.0X10-3 1.1X10-1 1.0X103 2.7X104

U-230 (slow lung absorption) 
(a)(f)

 3.0X101 8.1X102 3.0X10-3 8.1X10-2 1.0X103 2.7X104

U-232 (fast lung absorption) 
(d)

 4.0X101 1.1X103 1.0X10-2 2.7X10-1 8.3X10-1 2.2X101

U-232 (medium lung 
absorption) (e)

 4.0X101 1.1X103 7.0X10-3 1.9X10-1 8.3X10-1 2.2X101

U-232 (slow lung absorption) 
(f)

 1.0X101 2.7X102 1.0X10-3 2.7X10-2 8.3X10-1 2.2X101

U-233 (fast lung absorption) 
(d)

 4.0X101 1.1X103 9.0X10-2 2.4 3.6X10-4 9.7X10-3

U-233 (medium lung 
absorption) (e)

 4.0X101 1.1X103 2.0X10-2 5.4X10-1 3.6X10-4 9.7X10-3

U-233 (slow lung absorption) 
(f)

 4.0X101 1.1X103 6.0X10-3 1.6X10-1 3.6X10-4 9.7X10-3

U-234 (fast lung absorption) 
(d)

 4.0X101 1.1X103 9.0X10-2 2.4 2.3X10-4 6.2X10-3

U-234 (medium lung 
absorption) (e)

 4.0X101 1.1X103 2.0X10-2 5.4X10-1 2.3X10-4 6.2X10-3

U-234 (slow lung absorption) 
(f)

 4.0X101 1.1X103 6.0X10-3 1.6X10-1 2.3X10-4 6.2X10-3

U-235 (all lung absorption 
types) (a), (d), (e), (f)

 Unlimited Unlimited Unlimited Unlimited 8.0X10-8 2.2X10-6

U-236 (fast lung absorption) 
(d)

 Unlimited Unlimited Unlimited Unlimited 2.4X10-6 6.5X10-5

U-236 (medium lung 
absorption) (e)

 4.0X101 1.1X103 2.0X10-2 5.4X10-1 2.4X10-6 6.5X10-5

[ 28 ] OTS-8173.5



Symbol of radionuclide
Element and 

atomic number A1 (TBq) A1 (Ci)b A2 (TBq) A2 (Ci)b
Specific activity

(TBq/g) (Ci/g)
U-236 (slow lung absorption) 
(f)

 4.0X101 1.1X103 6.0X10-3 1.6X10-1 2.4X10-6 6.5X10-5

U-238 (all lung absorption 
types) (d), (e), (f)

 Unlimited Unlimited Unlimited Unlimited 1.2X10-8 3.4X10-7

U (nat)  Unlimited Unlimited Unlimited Unlimited 2.6X10-8 7.1X10-7

U (enriched to 20% or less) 
(g)

 Unlimited Unlimited Unlimited Unlimited See Table 
A-4

See Table 
A-4

U (dep)  Unlimited Unlimited Unlimited Unlimited See Table 
A-4

See Table 
A-3

V-48 Vanadium (23) 4.0X10-1 1.1X101 4.0X10-1 1.1X101 6.3X103 1.7X105

V-49  4.0X101 1.1X103 4.0X101 1.1X103 3.0X102 8.1X103

W-178 (a) Tungsten (74) 9.0 2.4X102 5.0 1.4X102 1.3X103 3.4X104

W-181  3.0X101 8.1X102 3.0X101 8.1X102 2.2X102 6.0X103

W-185  4.0X101 1.1X103 8.0X10-1 2.2X101 3.5X102 9.4X103

W-187  2.0 5.4X101 6.0X10-1 1.6X101 2.6X104 7.0X105

W-188 (a)  4.0X10-1 1.1X101 3.0X10-1 8.1 3.7X102 1.0X104

Xe-122 (a) Xenon (54) 4.0X10-1 1.1X101 4.0X10-1 1.1X101 4.8X104 1.3X106

Xe-123  2.0 5.4X101 7.0X10-1 1.9X101 4.4X105 1.2X107

Xe-127  4.0 1.1X102 2.0 5.4X101 1.0X103 2.8X104

Xe-131m  4.0X101 1.1X103 4.0X101 1.1X103 3.1X103 8.4X104

Xe-133  2.0X101 5.4X102 1.0X101 2.7X102 6.9X103 1.9X105

Xe-135  3.0 8.1X101 2.0 5.4X101 9.5X104 2.6X106

Y-87 (a) Yttrium (39) 1.0 2.7X101 1.0 2.7X101 1.7X104 4.5X105

Y-88  4.0X10-1 1.1X101 4.0X10-1 1.1X101 5.2X102 1.4X104

Y-90  3.0X10-1 8.1 3.0X10-1 8.1 2.0X104 5.4X105

Y-91  6.0X10-1 1.6X101 6.0X10-1 1.6X101 9.1X102 2.5X104

Y-91m  2.0 5.4X101 2.0 5.4X101 1.5X106 4.2X107

Y-92  2.0X10-1 5.4 2.0X10-1 5.4 3.6X105 9.6X106

Y-93  3.0X10-1 8.1 3.0X10-1 8.1 1.2X105 3.3X106

Yb-169 Ytterbium (70) 4.0 1.1X102 1.0 2.7X101 8.9X102 2.4X104

Yb-175  3.0X101 8.1X102 9.0X10-1 2.4X101 6.6X103 1.8X105

Zn-65 Zinc (30) 2.0 5.4X101 2.0 5.4X101 3.0X102 8.2X103

Zn-69  3.0 8.1X101 6.0X10-1 1.6X101 1.8X106 4.9X107

Zn-69m (a)  3.0 8.1X101 6.0X10-1 1.6X101 1.2X105 3.3X106

Zr-88 Zirconium (40) 3.0 8.1X101 3.0 8.1X101 6.6X102 1.8X104

Zr-93  Unlimited Unlimited Unlimited Unlimited 9.3X10-5 2.5X10-3

Zr-95 (a)  2.0 5.4X101 8.0X10-1 2.2X101 7.9X102 2.1X104

Zr-97 (a)  4.0X10-1 1.1X101 4.0X10-1 1.1X101 7.1X104 1.9X106

(a) A1or A2values include contributions from daughter nuclides with half-lives less than ten days((.)), as listed in the following:
 Mg-28 Al-28
 Ca-47 Sc-47
 Ti-44 Sc-44
 Fe-52 Mn-52m
 Fe-60 Co-60m
 Zn-69m Zn-69
 Ge-68 Ga-68
 Rb-83 Kr-83m
 Sr-82 Rb-82
 Sr-90 Y-90
 Sr-91 Y-91m
 Sr-92 Y-92
 Y-87 Sr-87m
 Zr-95 Nb-95m
 Zr-97 Nb-97m, Nb-97
 Mo-99 Tc-99m
 Tc-95m Tc-95

[ 29 ] OTS-8173.5



 Tc-96m Tc-96
 Ru-103 Rh-103m
 Ru-106 Rh-106
 Pd-103 Rh-103m
 Ag-108m Ag-108
 Ag-110m Ag-110
 Cd-115 In-115m
 In-114m In-114
 Sn-113 In-113m
 Sn-121m Sn-121
 Sn-126 Sb-126m
 Te-127m Te-127
 Te-129m Te-129
 Te-131m Te-131
 Te-132 I-132
 I-135 Xe-135m
 Xe-122 I-122
 Cs-137 Ba-137m
 Ba-131 Cs-131
 Ba-140 La-140
 Ce-144 Pr-144m, Pr-144
 Pm-148m Pm-148
 Gd-146 Eu-146
 Dy-166 Ho-166
 Hf-172 Lu-172
 W-178 Ta-178
 W-188 Re-188
 Re-189 Os-189m
 Os-194 Ir-194
 Ir-189 Os-189m
 Pt-188 Ir-188
 Hg-194 Au-194
 Hg-195m Hg-195
 Pb-210 Bi-210
 Pb-212 Bi-212, Tl-208, Po-212
 Bi-210m Tl-206
 Bi-212 Tl-208, Po-212
 At-211 Po-211
 Rn-222 Po-218, Pb-214, At-218, Bi-214, Po-214
 Ra-223 Rn-219, Po-215, Pb-211, Bi-211, Po-211, Tl-207
 Ra-224 Rn-220, Po-216, Pb-212, Bi-212, Tl-208, Po-212
 Ra-225 Ac-225, Fr-221, At-217, Bi-213, Tl-209, Po-213, Pb-209
 Ra-226 Rn-222, Po-218, Pb-214, At-218, Bi-214, Po-214
 Ra-228 Ac-228
 Ac-225 Fr-221, At-217, Bi-213, Tl-209, Po-213, Pb-209
 Ac-227 Fr-223
 Th-228 Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208, Po-212
 Th-234 Pa-234m, Pa-234
 Pa-230 Ac-226, Th-226, Fr-222, Ra-222, Rn-218, Po-214
 U-230 Th-226, Ra-222, Rn-218, Po-214
 U-235 Th-231
 Pu-241 U-237
 Pu-244 U-240, Np-240m
 Am-242m Am-242, Np-238
 Am-243 Np-239
 Cm-247 Pu-243
 Bk-249 Am-245
 Cf-253 Cm-249
 Am-243 Np-239
 Cm-247 Pu-243
 Bk-249 Am-245
 Cf-253 Cm-249
(b) (((Reserved.))) The values of A1 and A2 in Curies (Ci) are approximate and for information only the regulatory standard units are terabecquerels 

(TBq).
(c) The ((quantity)) activity of IR-192 in special form may be determined from a measurement of the rate of decay or a measurement of the radiation 

level at a prescribed distance from the source.
(d) These values apply only to compounds of uranium that take the chemical form of UF6, UO2F2 and UO2(NO3)2 in both normal and accident 

conditions of transport.
(e) These values apply only to compounds of uranium that take the chemical form of UO3, UF4, UCI4 and hexavalent compounds in both normal and 

accident conditions of transport.
(f) These values apply to all compounds of uranium other than those specified in notes (d) and (e) of this table.
(g) These values apply to unirradiated uranium only.
(h) ((A1 = 0.1 TBq (2.7 Ci) and A2 = 0.001 TBq (0.027 Ci) for Cf-252 for domestic use.
(i))) A2 = 0.74 TBq (20 Ci) for Mo-99 for domestic use.

Table A-2.—Exempt Material Activity Concentrations and Exempt Consignment Activity 
Limits for Radionuclides
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Symbol of radionuclide
Element and atomic 

number

Activity 
concentration for 
exempt material 

(Bq/g)

Activity 
concentration for 
exempt material 

(Ci/g)

Activity limit 
for exempt 

consignment 
(Bq)

Activity limit 
for exempt 

consignment 
(Ci)

Ac-225 Actinium (89) 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Ac-227 - 1.0X10-1 2.7X10-12 1.0X103 2.7X10-8

Ac-228 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Ag-105 Silver (47) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ag-108m (b) - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Ag-110m - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Ag-111 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Al-26 Aluminum (13) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Am-241 Americium (95) 1.0 2.7X10-11 1.0X104 2.7X10-7

Am-242m (b) - 1.0 2.7X10-11 1.0X104 2.7X10-7

Am-243 (b) - 1.0 2.7X10-11 1.0X103 2.7X10-8

Ar-37 Argon (18) 1.0X106 2.7X10-5 1.0X108 2.7X10-3

Ar-39 - 1.0X107 2.7X10-4 1.0X104 2.7X10-7

Ar-41 - 1.0X102 2.7X10-9 1.0X109 2.7X10-2

As-72 Arsenic (33) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

As-73 - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

As-74 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

As-76 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

As-77 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

At-211 Astatine (85) 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Au-193 Gold (79) 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Au-194 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Au-195 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Au-198 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Au-199 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ba-131 Barium (56) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ba-133 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ba-133m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ba-140 (b) - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Be-7 Beryllium (4) 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Be-10 - 1.0X104 2.7X10-7 1.0X106 2.7X10-5

Bi-205 Bismuth (83) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Bi-206 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Bi-207 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Bi-210 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Bi-210m - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Bi-212 (b) - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Bk-247 Berkelium (97) 1.0 2.7X10-11 1.0X104 2.7X10-7

Bk-249 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Br-76 Bromine (35) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Br-77 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Br-82 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

C-11 Carbon (6) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

C-14 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Ca-41 Calcium (20) 1.0X105 2.7X10-6 1.0X107 2.7X10-4

Ca-45 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4
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Ca-47 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Cd-109 Cadmium (48) 1.0X104 2.7X10-7 1.0X106 2.7X10-5

Cd-113m - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Cd-115 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Cd-115m - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Ce-139 Cerium (58) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ce-141 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Ce-143 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ce-144 (b) - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Cf-248 Californium (98) 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Cf-249 - 1.0 2.7X10-11 1.0X103 2.7X10-8

Cf-250 - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Cf-251 - 1.0 2.7X10-11 1.0X103 2.7X10-8

Cf-252 - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Cf-253 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Cf-254 - 1.0 2.7X10-11 1.0X103 2.7X10-8

Cl-36 Chlorine (17) 1.0X104 2.7X10-7 1.0X106 2.7X10-5

Cl-38 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Cm-240 Curium (96) 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Cm-241 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Cm-242 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Cm-243 - 1.0 2.7X10-11 1.0X104 2.7X10-7

Cm-244 - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Cm-245 - 1.0 2.7X10-11 1.0X103 2.7X10-8

Cm-246 - 1.0 2.7X10-11 1.0X103 2.7X10-8

Cm-247 - 1.0 2.7X10-11 1.0X104 2.7X10-7

Cm-248 - 1.0 2.7X10-11 1.0X103 2.7X10-8

Co-55 Cobalt (27) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Co-56 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Co-57 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Co-58 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Co-58m - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Co-60 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Cr-51 Chromium (24) 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Cs-129 Cesium (55) 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Cs-131 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Cs-132 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Cs-134 - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Cs-134m - 1.0X103 2.7X10-8 1.0X105 2.7X10-6

Cs-135 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Cs-136 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Cs-137 (b) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Cu-64 Copper (29) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Cu-67 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Dy-159 Dysprosium (66) 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Dy-165 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5
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Dy-166 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Er-169 Erbium (68) 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Er-171 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Eu-147 Europium (63) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Eu-148 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Eu-149 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Eu-150 (short lived) - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Eu-150 (long lived) - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Eu-152 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Eu-152m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Eu-154 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Eu-155 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Eu-156 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

F-18 Fluorine (9) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Fe-52 Iron (26) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Fe-55 - 1.0X104 2.7X10-7 1.0X106 2.7X10-5

Fe-59 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Fe-60 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Ga-67 Gallium (31) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ga-68 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Ga-72 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Gd-146 Gadolinium (64) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Gd-148 - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Gd-153 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Gd-159 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Ge-68 Germanium (32) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Ge-71 - 1.0X104 2.7X10-7 1.0X108 2.7X10-3

Ge-77 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Hf-172 Hafnium (72) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Hf-175 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Hf-181 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Hf-182 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Hg-194 Mercury (80) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Hg-195m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Hg-197 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Hg-197m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Hg-203 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Ho-166 Holmium (67) 1.0X103 2.7X10-8 1.0X105 2.7X10-6

Ho-166m - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

I-123 Iodine (53) 1.0X102 2.7X10-9 1.0X107 2.7X10-4

I-124 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

I-125 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

I-126 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

I-129 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

I-131 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

I-132 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

[ 33 ] OTS-8173.5



Symbol of radionuclide
Element and atomic 

number

Activity 
concentration for 
exempt material 

(Bq/g)

Activity 
concentration for 
exempt material 

(Ci/g)

Activity limit 
for exempt 

consignment 
(Bq)

Activity limit 
for exempt 

consignment 
(Ci)

I-133 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

I-134 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

I-135 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

In-111 Indium (49) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

In-113m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

In-114m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

In-115m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ir-189 Iridium (77) 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Ir-190 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Ir-192 - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Ir-194 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

K-40 Potassium (19) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

K-42 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

K-43 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Kr-79 Krypton (36) 1.0X103 2.7X10-8 1.0X105 2.7X10-6

Kr-81 ((Krypton (36))) 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Kr-85 - 1.0X105 2.7X10-6 1.0X104 2.7X10-7

Kr-85m - 1.0X103 2.7X10-8 1.0X1010 2.7X10-1

Kr-87 - 1.0X102 2.7X10-9 1.0X109 2.7X10-2

La-137 Lanthanum (57) 1.0X103 2.7X10-8 1.0X107 2.7X10-4

La-140 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Lu-172 Lutetium (71) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Lu-173 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Lu-174 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Lu-174m - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Lu-177 - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Mg-28 Magnesium (12) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Mn-52 Manganese (25) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Mn-53 - 1.0X104 2.7X10-7 1.0X109 2.7X10-2

Mn-54 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Mn-56 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Mo-93 Molybdenum (42) 1.0X103 2.7X10-8 1.0X108 2.7X10-3

Mo-99 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

N-13 Nitrogen (7) 1.0X102 2.7X10-9 1.0X109 2.7X10-2

Na-22 Sodium (11) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Na-24 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Nb-93m Niobium (41) 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Nb-94 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Nb-95 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Nb-97 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Nd-147 Neodymium (60) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Nd-149 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ni-59 Nickel (28) 1.0X104 2.7X10-7 1.0X108 2.7X10-3

Ni-63 - 1.0X105 2.7X10-6 1.0X108 2.7X10-3

Ni-65 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Np-235 Neptunium (93) 1.0X103 2.7X10-8 1.0X107 2.7X10-4
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Np-236 (short-lived) - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Np-236 (long-lived) - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Np-237 (b) - 1.0 2.7X10-11 1.0X103 2.7X10-8

Np-239 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Os-185 Osmium (76) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Os-191 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Os-191m - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Os-193 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Os-194 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

P-32 Phosphorus (15) 1.0X103 2.7X10-8 1.0X105 2.7X10-6

P-33 - 1.0X105 2.7X10-6 1.0X108 2.7X10-3

Pa-230 Protactinium (91) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Pa-231 - 1.0 2.7X10-11 1.0X103 2.7X10-8

Pa-233 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Pb-201 Lead (82) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Pb-202 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Pb-203 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Pb-205 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Pb-210 (b) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Pb-212 (b) - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Pd-103 Palladium (46) 1.0X103 2.7X10-8 1.0X108 2.7X10-3

Pd-107 - 1.0X105 2.7X10-6 1.0X108 2.7X10-3

Pd-109 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Pm-143 Promethium (61) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Pm-144 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Pm-145 - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Pm-147 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Pm-148m - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Pm-149 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Pm-151 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Po-210 Polonium (84) 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Pr-142 Praseodymium (59) 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Pr-143 - 1.0X104 2.7X10-7 1.0X106 2.7X10-5

Pt-188 Platinum (78) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Pt-191 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Pt-193 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Pt-193m - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Pt-195m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Pt-197 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Pt-197m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Pu-236 Plutonium (94) 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Pu-237 - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Pu-238 - 1.0 2.7X10-11 1.0X104 2.7X10-7

Pu-239 - 1.0 2.7X10-11 1.0X104 2.7X10-7

Pu-240 - 1.0 2.7X10-11 1.0X103 2.7X10-8

Pu-241 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6
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Pu-242 - 1.0 2.7X10-11 1.0X104 2.7X10-7

Pu-244 - 1.0 2.7X10-11 1.0X104 2.7X10-7

Ra-223 (b) Radium (88) 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Ra-224 (b) - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Ra-225 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Ra-226 (b) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Ra-228 (b) - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Rb-81 Rubidium (37) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Rb-83 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Rb-84 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Rb-86 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Rb-87 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Rb (nat) - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Re-184 Rhenium (75) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Re-184m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Re-186 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Re-187 - 1.0X106 2.7X10-5 1.0X109 2.7X10-2

Re-188 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Re-189 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Re (nat) - 1.0X106 2.7X10-5 1.0X109 2.7X10-2

Rh-99 Rhodium (45) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Rh-101 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Rh-102 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Rh-102m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Rh-103m - 1.0X104 2.7X10-7 1.0X108 2.7X10-3

Rh-105 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Rn-222 (b) Radon (86) 1.0X101 2.7X10-10 1.0X108 2.7X10-3

Ru-97 Ruthenium (44) 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Ru-103 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Ru-105 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Ru-106 (b) - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

S-35 Sulphur (16) 1.0X105 2.7X10-6 1.0X108 2.7X10-3

Sb-122 Antimony (51) 1.0X102 2.7X10-9 1.0X104 2.7X10-7

Sb-124 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Sb-125 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Sb-126 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Sc-44 Scandium (21) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Sc-46 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Sc-47 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Sc-48 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Se-75 Selenium (34) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Se-79 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Si-31 Silicon (14) 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Si-32 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Sm-145 Samarium (62) 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Sm-147 - 1.0X101 2.7X10-10 1.0X104 2.7X10-7
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Sm-151 - 1.0X104 2.7X10-7 1.0X108 2.7X10-3

Sm-153 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Sn-113 Tin (50) 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Sn-117m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Sn-119m - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Sn-121m - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Sn-123 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Sn-125 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Sn-126 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Sr-82 Strontium (38) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Sr-85 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Sr-85m - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Sr-87m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Sr-89 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Sr-90 (b) - 1.0X102 2.7X10-9 1.0X104 2.7X10-7

Sr-91 - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Sr-92 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

T(H-3) Tritium (1) 1.0X106 2.7X10-5 1.0X109 2.7X10-2

Ta-178 (long-lived) Tantalum (73) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Ta-179 - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Ta-182 - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Tb-157 Terbium (65) 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Tb-158 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Tb-160 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Tc-95m Technetium (43) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Tc-96 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Tc-96m - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Tc-97 - 1.0X103 2.7X10-8 1.0X108 2.7X10-3

Tc-97m - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Tc-98 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Tc-99 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

Tc-99m - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Te-121 Tellurium (52) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Te-121m - 1.0X102 2.7X10-9 1.0X10((5)) 6 2.7X10((-6)) -5

Te-123m - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Te-125m - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Te-127 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Te-127m - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Te-129 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Te-129m - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Te-131m - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Te-132 - 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Th-227 Thorium (90) 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Th-228 (b) - 1.0 2.7X10-11 1.0X104 2.7X10-7

Th-229 (b) - 1.0 2.7X10-11 1.0X103 2.7X10-8

Th-230 - 1.0 2.7X10-11 1.0X104 2.7X10-7
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Th-231 - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Th-232 - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

Th-234 (b) - 1.0X103 2.7X10-8 1.0X105 2.7X10-6

Th (nat) (b) - 1.0 2.7X10-11 1.0X103 2.7X10-8

Ti-44 Titanium (22) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

Tl-200 Thallium (81) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Tl-201 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Tl-202 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Tl-204 - 1.0X104 2.7X10-7 1.0X104 2.7X10-7

Tm-167 Thulium (69) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Tm-170 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Tm-171 - 1.0X104 2.7X10-7 1.0X108 2.7X10-3

U-230 (fast lung absorption) (b), (d) Uranium (92) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

U-230 (medium lung absorption) (e) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

U-230 (slow lung absorption) (f) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

U-232 (fast lung absorption) (b), (d) - 1.0 2.7X10-11 1.0X103 2.7X10-8

U-232 (medium lung absorption) (e) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

U-232 (slow lung absorption) (f) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

U-233 (fast lung absorption) (d) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

U-233 (medium lung absorption) (e) - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

U-233 (slow lung absorption) (f) - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

U-234 (fast lung absorption) (d) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

U-234 (medium lung absorption) (e) - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

U-234 (slow lung absorption) (f) - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

U-235 (all lung absorption types) (b), 
(d), (e), (f) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

U-236 (fast lung absorption) (d) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

U-236 (medium lung absorption) (e) - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

U-236 (slow lung absorption) (f) -  1.0X101 2.7X10-10 1.0X104 2.7X10-7

U-238 (all lung absorption types) (b), 
(d), (e), (f) - 1.0X101 2.7X10-10 1.0X104 2.7X10-7

U (nat) (b) - 1.0 2.7X10-11 1.0X103 2.7X10-8

U (enriched to 20% or less) (g) - 1.0 2.7X10-11 1.0X103 2.7X10-8

U (dep) - 1.0 2.7X10-11 1.0X103 2.7X10-8

V-48 Vanadium (23) 1.0X101 2.7X10-10 1.0X105 2.7X10-6

V-49 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

W-178 Tungsten (74) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

W-181 - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

W-185 - 1.0X104 2.7X10-7 1.0X107 2.7X10-4

W-187 - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

W-188 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Xe-122 Xenon (54) 1.0X102 2.7X10-9 1.0X109 2.7X10-2

Xe-123 - 1.0X102 2.7X10-9 1.0X109 2.7X10-2

Xe-127 - 1.0X103 2.7X10-8 1.0X105 2.7X10-6

Xe-131m - 1.0X104 2.7X10-7 1.0X104 2.7X10-7

Xe-133 - 1.0X103 2.7X10-8 1.0X104 2.7X10-7

Xe-135 - 1.0X103 2.7X10-8 1.0X1010 2.7X10-1
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Y-87 Yttrium (39) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Y-88 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Y-90 - 1.0X103 2.7X10-8 1.0X105 2.7X10-6

Y-91 - 1.0X103 2.7X10-8 1.0X106 2.7X10-5

Y-91m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Y-92 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Y-93 - 1.0X102 2.7X10-9 1.0X105 2.7X10-6

Yb-169 Ytterbium (70) 1.0X102 2.7X10-9 1.0X107 2.7X10-4

Yb-175 - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Zn-65 Zinc (30) 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Zn-69 - 1.0X104 2.7X10-7 1.0X106 2.7X10-5

Zn-69m - 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Zr-88 Zirconium (40) 1.0X102 2.7X10-9 1.0X106 2.7X10-5

Zr-93 (b) - 1.0X103 2.7X10-8 1.0X107 2.7X10-4

Zr-95 - 1.0X101 2.7X10-10 1.0X106 2.7X10-5

Zr-97 (b) - 1.0X101 2.7X10-10 1.0X105 2.7X10-6

(a) (Reserved)
(b) Parent nuclides and their progeny included in secular equilibrium are listed ((in the following)) as follows:
 Sr-90 Y-90
 Zr-93 Nb-93m
 Zr-97 Nb-97
 Ru-106 Rh-106
 Ag-108m Ag-108
 Cs-137 Ba-137m
 ((Ce-134 La-134))
 Ce-144 Pr-144
 Ba-140 La-140
 Bi-212 Tl-208 (0.36), Po-212 (0.64)
 Pb-210 Bi-210, Po-210
 Pb-212 Bi-212, Tl-208 (0.36), Po-212 (0.64)
 ((Rn-220 Po-216))
 Rn-222 Po-218, Pb-214, Bi-214, Po-214
 Ra-223 Rn-219, Po-215, Pb-211, Bi-211, Tl-207
 Ra-224 Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0.36), Po-212 (0.64)
 Ra-226 Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210
 Ra-228 Ac-228
 ((Th-226 Ra-222, Rn-218, Po-214))
 Th-228 Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0.36), Po-212 (0.64)
 Th-229 Ra-225, Ac-225, Fr-221, At-217, Bi-213, Po-213, Pb-209
 Th-nat Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0.36), Po-212 (0.64)
 Th-234 Pa-234m
 U-230 Th-226, Ra-222, Rn-218, Po-214
 U-232 Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0.36), Po-212 (0.64)
 U-235 Th-231
 U-238 Th-234, Pa-234m
 U-nat Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210
 ((U-240 Np-240m))
 Np-237 Pa-233
 Am-242m Am-242
 Am-243 Np-239
(c) (Reserved)
(d) These values apply only to compounds of uranium that take the chemical form of UF6, UO2F2 and UO2(NO3)2 in both normal and accident 

conditions of transport.
(e) These values apply only to compounds of uranium that take the chemical form of UO3, UF4, UCl4 and hexavalent compounds in both normal and 

accident conditions of transport.
(f) These values apply to all compounds of uranium other than those specified in notes (d) and (e) of this table.
(g) These values apply to unirradiated uranium only.

Table A-3. General Values for A1 and A2
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for exempt
material (Ci/g)
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(Bq)

Activity limits 
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(Ci)Contents (TBq) (Ci) (TBq) (Ci)

Only beta or gamma 
emitting 
radionuclides are 
known to be present

1 x 10-1 2.7 x 100 2 x 10-2 5.4 x 10-1 1 x 101 2.7 x 10-10 1 x 104 2.7 x 10-7

((Only)) Alpha 
emitting 
((radionuclides)) 
nuclides, but no 
neutron emitters, are 
known to be present 
(a)

2 x 10-1 5.4 x 100 9 x 10-5 2.4 x 10-3 1 x 10-1 2.7 x 10-12 1 x 103 2.7 x 10-8

Neutron emitting 
nuclides are known 
to be present or no 
relevant data are 
available

1 x 10-3 2.7 x 10-2 9 x 10-5 2.4 x 10-3 1 x 10-1 2.7 x 10-12 1 x 103 2.7 x 10-8

(a)  If beta or gamma emitting nuclides are known to be present, the A1 value of 0.1 TBq (2.7 Ci) should be used.

Table A-4.
Activity-Mass Relationships for Uranium

Uranium 
Enrichment1
wt % U-235 

present

Specific Activity

TBq/g Ci/g
0.45 1.8 x 10-8 5.0 x 10-7

0.72 2.6 x 10-8 7.1 x 10-7

1 2.8 x 10-8 7.6 x 10-7

1.5 3.7 x 10-8 1.0 x 10-6

5 1.0 x 10-7 2.7 x 10-6

10 1.8 x 10-7 4.8 x 10-6

20 3.7 x 10-7 1.0 x 10-5

35 7.4 x 10-7 2.0 x 10-5

50 9.3 x 10-7 2.5 x 10-5

90 2.2 x 10-6 5.8 x 10-5

93 2.6 x 10-6 7.0 x 10-5

95 3.4 x 10-6 9.1 x 10-5

1 The figures for uranium include representative values for the activity of 
the uranium-234 that is concentrated during the enrichment process.
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AMENDATORY SECTION (Amending WSR 16-13-079, filed 6/14/16, effective 
7/15/16)

WAC 246-237-023  Access authorization program requirements.  (1) 
Granting unescorted access authorization.

(a) Licensees shall implement the requirements of this chapter 
for granting initial or reinstated unescorted access authorization.

(b) Individuals who have been determined to be trustworthy and 
reliable shall also complete the security training required by WAC 
246-237-043(3) before being allowed unescorted access to Category 1 or 
Category 2 quantities of radioactive material.

(2) Reviewing officials. Reviewing officials are the only indi­
viduals who may make trustworthiness and reliability determinations 
that allow individuals to have unescorted access to Category 1 or Cat­
egory 2 quantities of radioactive materials possessed by the licensee.

(a) Each licensee shall name one or more individuals to be re­
viewing officials. After completing the background investigation on 
the reviewing official, the licensee shall provide, under oath or af­
firmation, a certification that the reviewing official is deemed 
trustworthy and reliable by the licensee. The fingerprints of the 
named reviewing official must be taken by a law enforcement agency, 
federal or state agencies that provide fingerprinting services to the 
public, or commercial fingerprinting services authorized by a state to 
take fingerprints. The licensee shall recertify that the reviewing of­
ficial is deemed trustworthy and reliable every ten years in accord­
ance with WAC ((246-237-025(2))) 246-237-025(3).

(b) Reviewing officials must be permitted to have unescorted ac­
cess to Category 1 or Category 2 quantities of radioactive materials 
or access to safeguards information or safeguards information-modified 
handling, if the licensee possesses safeguards information or safe­
guards information-modified handling.

(c) Reviewing officials cannot approve other individuals to act 
as reviewing officials.

(d) A reviewing official does not need to undergo a new back­
ground investigation before being named by the licensee as the review­
ing official if:

(i) The individual has undergone a background investigation that 
included fingerprinting and an FBI criminal history records check and 
has been determined to be trustworthy and reliable by the licensee; or

(ii) The individual is subject to a category listed in WAC 
246-237-029(1).

(3) Informed consent.
(a) Licensees may not initiate a background investigation without 

the informed and signed consent of the subject individual. This con­
sent must include authorization to share personal information with 
other individuals or organizations as necessary to complete the back­
ground investigation. Before a final adverse determination, the licen­
see shall provide the individual with an opportunity to correct any 
inaccurate or incomplete information that is developed during the 
background investigation. Licensees do not need to obtain signed con­
sent from those individuals who meet the requirements of WAC 
246-237-025(2). A signed consent must be obtained prior to any rein­
vestigation.

(b) The subject individual may withdraw their consent at any 
time. Licensees shall inform the individual that:
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(i) If an individual withdraws their consent, the licensee may 
not initiate any elements of the background investigation that were 
not in progress at the time the individual withdrew their consent; and

(ii) The withdrawal of consent for the background investigation 
is sufficient cause for denial or termination of unescorted access au­
thorization.

(4) Personal history disclosure. Any individual who is applying 
for unescorted access authorization shall disclose the personal histo­
ry information that is required by the licensee's access authorization 
program for the reviewing official to make a determination of the in­
dividual's trustworthiness and reliability. Refusal to provide, or the 
falsification of, any personal history information required by this 
chapter is sufficient cause for denial or termination of unescorted 
access.

(5) Determination basis.
(a) The reviewing official shall determine whether to permit, de­

ny, unfavorably terminate, maintain, or administratively withdraw an 
individual's unescorted access authorization based on an evaluation of 
all of the information collected to meet the requirements of this 
chapter.

(b) The reviewing official may not permit any individual to have 
unescorted access until the reviewing official has evaluated all of 
the information collected to meet the requirements of this chapter and 
determined that the individual is trustworthy and reliable. The re­
viewing official may deny unescorted access to any individual based on 
information obtained at any time during the background investigation.

(c) The licensee shall document the basis for concluding whether 
or not there is reasonable assurance that an individual is trustworthy 
and reliable.

(d) The reviewing official may terminate or administratively 
withdraw an individual's unescorted access authorization based on in­
formation obtained after the background investigation has been comple­
ted and the individual granted unescorted access authorization.

(e) Licensees shall maintain a list of persons currently approved 
for unescorted access authorization. When a licensee determines that a 
person no longer requires unescorted access or meets the access au­
thorization requirement, the licensee shall remove the person from the 
approved list as soon as possible, but no later than seven working 
days, and take prompt measures to ensure that the individual is unable 
to have unescorted access to the material.

(6) Procedures. Licensees shall develop, implement, and maintain 
written procedures for implementing the access authorization program. 
The procedures must include provisions for the notification of indi­
viduals who are denied unescorted access. The procedures must include 
provisions for the review, at the request of the affected individual, 
of a denial or termination of unescorted access authorization. The 
procedures must contain a provision to ensure that the individual is 
informed of the grounds for the denial or termination of unescorted 
access authorization and allow the individual an opportunity to pro­
vide additional relevant information.

(7) Right to correct and complete information.
(a) Prior to any final adverse determination, licensees shall 

provide each individual subject to this chapter with the right to com­
plete, correct, and explain information obtained as a result of the 
licensee's background investigation. Confirmation of receipt by the 
individual of this notification must be maintained by the licensee for 
a period of one year from the date of the notification.

[ 2 ] OTS-8165.1



(b) If, after reviewing their criminal history record, an indi­
vidual believes that it is incorrect or incomplete in any respect and 
wishes to change, correct, update, or explain anything in the record, 
the individual may initiate challenge procedures. These procedures in­
clude direct application by the individual challenging the record to 
the law enforcement agency that contributed the questioned information 
or a direct challenge as to the accuracy or completeness of any entry 
on the criminal history record to the FBI, Criminal Justice Informa­
tion Services Division, ATTN: SCU, Mod. D-2, 1000 Custer Hollow Road, 
Clarksburg, WV 26306 as set forth in 28 C.F.R. 16.30 through 16.34. In 
the latter case, the FBI will forward the challenge to the agency that 
submitted the data, and will request that the agency verify or correct 
the challenged entry. Upon receipt of an official communication di­
rectly from the agency that contributed the original information, the 
FBI Identification Division makes any changes necessary in accordance 
with the information supplied by that agency. Licensees must provide 
at least ten days for an individual to initiate action to challenge 
the results of an FBI criminal history records check after the record 
being made available for their review. The licensee may make a final 
adverse determination based upon the criminal history records only af­
ter receipt of the FBI's confirmation or correction of the record.

(8) Records.
(a) The licensee shall retain documentation regarding the trust­

worthiness and reliability of individual employees for three years 
from the date the individual no longer requires unescorted access to 
Category 1 or Category 2 quantities of radioactive material.

(b) The licensee shall retain a copy of the current access au­
thorization program procedures as a record for three years after the 
procedure is no longer needed. If any portion of the procedure is su­
perseded, the licensee shall retain the superseded material for three 
years after the record is superseded.

(c) The licensee shall retain the list of persons approved for 
unescorted access authorization for three years after the list is su­
perseded or replaced.

AMENDATORY SECTION (Amending WSR 16-13-079, filed 6/14/16, effective 
7/15/16)

WAC 246-237-025  Background investigations.  (1) Initial investi­
gation. Before allowing an individual unescorted access to Category 1 
or Category 2 quantities of radioactive material or to the devices 
that contain the material, licensees shall complete a background in­
vestigation of the individual seeking unescorted access authorization. 
The scope of the investigation must encompass at least the seven years 
preceding the date of the background investigation or since the indi­
vidual's eighteenth birthday, whichever is shorter. The background in­
vestigation must include at a minimum:

(a) Fingerprinting and an FBI identification and criminal history 
records check in accordance with WAC 246-237-027;

(b) Verification of true identity. Licensees shall verify the 
true identity of the individual who is applying for unescorted access 
authorization to ensure that the applicant is who they claim to be. A 
licensee shall review official identification documents (driver's li­
cense; passport; government identification; certificate of birth is­
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sued by the state, province, or country of birth) and compare the 
documents to personal information data provided by the individual to 
identify any discrepancy in the information. Licensees shall document 
the type, expiration, and identification number of the identification 
document, or maintain a photocopy of identifying documents on file in 
accordance with WAC 246-237-031. Licensees shall certify in writing 
that the identification was properly reviewed, and shall maintain the 
certification and all related documents for review upon inspection;

(c) Employment history verification. Licensees shall complete an 
employment history verification, including military history. Licensees 
shall verify the individual's employment with each previous employer 
for the most recent seven years before the date of application;

(d) Verification of education. Licensees shall verify that the 
individual participated in the education process during the claimed 
period;

(e) Character and reputation determination. Licensees shall com­
plete reference checks to determine the character and reputation of 
the individual who has applied for unescorted access authorization. 
Unless other references are not available, reference checks may not be 
conducted with any person who is known to be a close member of the in­
dividual's family including, but not limited to, the individual's 
spouse, parents, siblings, or children, or any individual who resides 
in the individual's permanent household. Reference checks under this 
chapter must be limited to whether the individual has been and contin­
ues to be trustworthy and reliable;

(f) The licensee shall also, to the extent possible, obtain inde­
pendent information to corroborate that provided by the individual 
(for example, seek references not supplied by the individual); and

(g) If a previous employer, educational institution, or any other 
entity with which the individual claims to have been engaged fails to 
provide information or indicates an inability or unwillingness to pro­
vide information within a time frame deemed appropriate by the licen­
see but at least after ten business days of the request or if the li­
censee is unable to reach the entity, the licensee shall document the 
refusal, unwillingness, or inability in the record of investigation; 
and attempt to obtain the information from an alternate source.

(2) Grandfathering.
(a) Individuals who have been determined to be trustworthy and 

reliable for unescorted access to Category 1 or Category 2 quantities 
of radioactive material under the fingerprint orders may continue to 
have unescorted access to Category 1 and Category 2 quantities of ra­
dioactive material without further investigation. These individuals 
shall be subject to the reinvestigation requirement.

(b) Individuals who have been determined to be trustworthy and 
reliable under the provisions of 10 C.F.R. Part 73 or the security or­
ders for access to safeguards information, safeguards information-
modified handling, or risk-significant material may have unescorted 
access to Category 1 and Category 2 quantities of radioactive material 
without further investigation. The licensee shall document that the 
individual was determined to be trustworthy and reliable under the 
provisions of 10 C.F.R. Part 73 or a security order. Security order, 
in this context, refers to any order that was issued by the ((depart­
ment)) NRC that required fingerprints and an FBI criminal history re­
cords check for access to safeguards information, safeguards informa­
tion-modified handling, or risk-significant material such as special 
nuclear material or large quantities of uranium hexafluoride. These 
individuals shall be subject to the reinvestigation requirement.
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(3) Reinvestigations. Licensees shall conduct a reinvestigation 
every ten years for any individual with unescorted access to Category 
1 or Category 2 quantities of radioactive material. The reinvestiga­
tion shall consist of fingerprinting and an FBI identification and 
criminal history records check in accordance with WAC 246-237-027. The 
reinvestigations must be completed within ten years of the date on 
which these elements were last completed.

AMENDATORY SECTION (Amending WSR 16-13-079, filed 6/14/16, effective 
7/15/16)

WAC 246-237-077  Advance notification of shipment of Category 1 
quantities of radioactive material.  As specified in subsections (1) 
and (2) of this section, each licensee shall provide advance notifica­
tion to the department and the governor of a state, or the governor's 
designee, of the shipment of licensed material in a Category 1 quanti­
ty, through or across the boundary of the state, before transport, or 
delivery to a carrier for transport, of the licensed material outside 
the confines of the licensee's facility or other place of use or stor­
age.

(1) Procedures for submitting advance notification.
(a) The notification must be made to the department and to the 

office of each appropriate governor or governor's designee. The con­
tact information, including telephone and mailing addresses, of gover­
nors and governors' designees, is available on the NRC's web site at 
((http://nrc-stp.ornl.gov/special/designee.pdf)) https://scp.nrc.gov/
special/designee.pdf. A list of the contact information is also avail­
able upon request from the Director, Division of Material Safety, 
State, Tribal and Rulemaking Programs, Office of Nuclear Material 
Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, 
D.C. 20555-0001. Notifications to the department must be made to the 
attention of the Director, Office of Radiation Protection.

(b) A notification delivered by mail must be postmarked at least 
seven days before transport of the shipment commences at the shipping 
facility.

(c) A notification delivered by any means other than mail must 
reach the department at least four days before transport of the ship­
ment commences and must reach the office of the governor or the gover­
nor's designee at least four days before transport of a shipment with­
in or through the state.

(2) Information to be furnished in advance notification of ship­
ment. Each advance notification of shipment of Category 1 quantities 
of radioactive material must contain the following information, if 
available at the time of notification:

(a) The name, address, and telephone number of the shipper, car­
rier, and receiver of the Category 1 radioactive material;

(b) The license numbers of the shipper and receiver;
(c) A description of the radioactive material contained in the 

shipment, including the radionuclides and quantities;
(d) The point of origin of the shipment and the estimated time 

and date when shipment will commence;
(e) The estimated time and date the shipment is expected to enter 

each state along the route;
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(f) The estimated time and date of arrival of the shipment at the 
destination; and

(g) A point of contact, with a telephone number, for current 
shipment information.

(3) Revision notice.
(a) The licensee shall provide any information not previously 

available at the time of the initial notification, as soon as the in­
formation becomes available but not later than commencement of the 
shipment, to the governor of the state or the governor's designee and 
to the department.

(b) A licensee shall promptly notify the governor of the state or 
the governor's designee of any changes to the information provided in 
accordance with subsections (2) and (3)(a) of this section. The licen­
see shall also immediately notify the department of any such changes.

(4) Cancellation notice. Each licensee who cancels a shipment for 
which advance notification has been sent shall send a cancellation no­
tice to the department and to the governor of each state or to the 
governor's designee previously notified. The licensee shall send the 
cancellation notice before the shipment would have commenced or as 
soon thereafter as possible. The licensee shall state in the notice 
that it is a cancellation and identify the advance notification which 
is being canceled.

(5) Records. The licensee shall retain a copy of the advance no­
tification and any revision and cancellation notices as a record for 
three years.

(6) Protection of information. State officials, state employees, 
and other individuals, whether or not licensees of the department, 
NRC, or an agreement state who receive schedule information of the 
kind specified in subsection (2) of this section shall protect that 
information against unauthorized disclosure as specified in WAC 
246-237-043(4).
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AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-235-010  Filing application for specific licenses.  (1) 
Applications for specific licenses must be filed on department form 
RHF-1.

(2) The department may at any time after the filing of the origi­
nal application, and before the expiration of the license, require 
further statements in order to enable the department to determine 
whether the application should be granted or denied or whether a li­
cense should be modified or revoked.

(3) Each application must be signed by the applicant or licensee 
or a person duly authorized to act for and on the applicant's behalf.

(4) An application for a license may include a request for a li­
cense authorizing one or more activities.

(5) In the application, the applicant may incorporate by refer­
ence information contained in previous applications, statements, or 
reports filed with the department provided such references are clear 
and specific.

(6) Except as provided in (c), (d), and (e) of this subsection, 
an application for a specific license to use radioactive materials in 
the form of a sealed source or in a device that contains the sealed 
source must:

(a) Identify the source or device by manufacturer and model num­
ber as registered with the department under WAC 246-235-108, the NRC 
under 10 C.F.R. 32.210, an agreement state, or for a source or a de­
vice containing radium-226 or accelerator-produced radioactive materi­
al with a state under provisions comparable to 10 C.F.R. 32.210; or

(b) ((Be registered with the NRC under 10 C.F.R. 32.210)) Contain 
the information identified in WAC 246-235-108(3); or

(c) For sources or devices manufactured before October 23, 2012, 
that are not registered with the NRC or an agreement state, and for 
which the applicant is unable to provide all categories of information 
specified in WAC 246-235-108(3), the application must include:

(i) All available information identified in WAC 246-235-108(3) 
concerning the source, and, if applicable, the device;

(ii) Sufficient additional information to demonstrate that there 
is reasonable assurance that the radiation safety properties of the 
source or device are adequate to protect health and minimize danger to 
life and property. Such information must include a description of the 
source or device, a description of radiation safety features, the in­
tended use and associated operating experience, and the results of the 
most recent leak test.

(d) For sealed sources and devices allowed to be distributed 
without registration of safety information in accordance with ((10 
C.F.R. 32.210 or this section)) WAC 246-235-108 (7)(a), the applicant 
may supply only the manufacturer, model number, and radionuclide and 
quantity.

(e) If it is not feasible to identify each sealed source and de­
vice individually, the applicant may propose constraints on the number 
and type of sealed sources and devices to be used, and the conditions 
under which they will be used, in lieu of identifying each sealed 
source and device.

(7) Applications and documents submitted to the department may be 
made available for public inspection except that the department may 
withhold any document or part thereof from public inspection if dis­
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closure of its content is not required in the public interest and 
would adversely affect the interest of a person concerned.

AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-235-083  Conditions of licenses to initially transfer 
source material for use under general license—Quality control, label­
ing, safety instructions, and reports and records.  (1) Each person 
licensed under WAC 246-235-082 shall label the immediate container of 
each quantity of source material with the type and quantity of source 
material and the words "radioactive material."

(2) Each person licensed under WAC 246-235-082 shall ensure that 
the quantities and concentrations of source material are as labeled 
and indicated in any transfer records.

(3) Each person licensed under WAC 246-235-082 shall provide the 
information specified in this section to each person to whom source 
material is transferred for use under WAC 246-233-010, 10 C.F.R. 
40.22, or equivalent provisions in agreement state regulations. This 
information must be transferred before the source material is trans­
ferred for the first time in each calendar year to the particular re­
cipient. The required information includes:

(a) A copy of 10 C.F.R. 40.22 and 10 C.F.R. 40.51, or WAC 
246-232-080 and 246-233-010, or equivalent agreement state regula­
tions.

(b) Appropriate radiation safety precautions and instructions re­
lating to handling, use, storage, and disposal of the material.

(4) Each person licensed under ((this section)) WAC 246-235-082 
shall report transfers as follows:

(a) File a report with the director, Office of Radiation Protec­
tion, Radioactive Materials Section, P.O. Box 47827, Olympia, WA 
98504. The report shall include the following information:

(i) The name, address, and license number of the person who 
transferred the source material;

(ii) For each general licensee under these rules, 10 C.F.R. 
40.22, or equivalent agreement state regulations, to whom greater than 
50 grams (0.11 lbs.) of source material has been transferred in a sin­
gle calendar quarter, the name and address of the general licensee to 
whom source material is distributed; a responsible agent, by name or 
position and phone number, of the general licensee to whom the materi­
al was sent; and the type, physical form, and quantity of source mate­
rial transferred; and

(iii) The total quantity of each type and physical form of source 
material transferred in the reporting period to all such generally li­
censed recipients.

(b) File a report with each responsible ((agreement state)) agen­
cy, agreement state, or NRC, that identifies all persons, operating 
under provisions of 10 C.F.R. 40.22 or equivalent regulations of the 
department or an agreement state, to whom greater than 50 grams (0.11 
lbs.) of source material has been transferred within a single calendar 
quarter. The report shall include the following information specific 
to those transfers made to the agreement state being reported to:
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(i) The name, address, and license number of the person who 
transferred the source material;

(ii) The name and address of the general licensee to whom source 
material was distributed; a responsible agent, by name or position and 
phone number, of the general licensee to whom the material was sent; 
and the type, physical form, and quantity of source material transfer­
red; and

(iii) The total quantity of each type and physical form of source 
material transferred in the reporting period to all such generally li­
censed recipients within the agreement state.

(c) Submit each report by January 31st of each year covering all 
transfers for the previous calendar year. If no transfers were made to 
persons generally licensed under 10 C.F.R. 40.22 or equivalent depart­
ment rules or agreement state regulations during the current period, a 
report shall be submitted to the department so indicating. If no 
transfers have been made to general licensees in a particular ((agree­
ment)) state during the reporting period, this information shall be 
reported to the responsible ((agreement state)) agency upon request by 
the agency.

(5) Each person licensed under 10 C.F.R. 40.54 or equivalent de­
partment or agreement state regulations shall maintain all information 
that supports the reports required by this section concerning each 
transfer to a general licensee for a period of one year after the 
event is included in a report to the department, NRC, or to an agree­
ment state agency.

AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-235-095  Manufacture, assembly, or distribution of lumi­
nous safety devices, certain calibration sources or ice detectors un­
der general license.  (1) Special requirements for the manufacture, 
assembly or repair of luminous safety devices for use in aircraft. An 
application for a specific license to manufacture, assemble, repair, 
or initially transfer luminous safety devices containing tritium or 
promethium-147 for use in aircraft for distribution to persons gener­
ally licensed under WAC 246-233-025 will be approved subject to the 
following conditions:

(a) The applicant satisfies the general requirements specified in 
WAC 246-235-020; and

(b) The applicant satisfies the requirements of Sections 32.53, 
32.54, 32.55, and 32.56 of 10 C.F.R. Part 32 or their equivalent.

(2) Special requirements for license to manufacture calibration 
sources containing americium-241((, plutonium)) or radium-226 for dis­
tribution to persons generally licensed under WAC 246-233-035. An ap­
plication for a specific license to manufacture calibration and refer­
ence sources containing americium-241((, plutonium)) or radium-226 to 
persons generally licensed under WAC 246-233-035 will be approved sub­
ject to the following conditions:

(a) The applicant satisfies the general requirement of WAC 
246-235-020; and

(b) The applicant satisfies the requirements of Sections 32.57, 
32.58, and 32.59 of 10 C.F.R. Part 32 and Section 70.39 of 10 C.F.R. 
Part 70 or their equivalent.
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(3) Licensing the manufacture and distribution of ice detection 
devices. An application for a specific license to manufacture and dis­
tribute ice detection devices to persons generally licensed under WAC 
246-233-030 will be approved subject to the following conditions:

(a) The applicant satisfies the general requirements of WAC 
246-235-020; and

(b) The criteria of Sections 32.61 and 32.62 of 10 C.F.R. Part 32 
are met.

AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-235-108  Sealed source and device registration and inac­
tivation.  (1) Any manufacturer or initial distributor of a sealed 
source or device containing a sealed source may submit a request to 
the department ((or NRC)) for evaluation of radiation safety informa­
tion about its product and for its registration.

(2) Request for review must be sent to the department ((or to 
NRC's office of nuclear material safety and safeguards, ATTN: SSDR,)) 
by an appropriate method ((listed in 10 C.F.R. 30.6(a))), such as hard 
copy, properly signed electronic document, or fax.

(3) The request for review of a sealed source or a device must 
include sufficient information about the design, manufacture, proto­
type testing, quality control program, labeling, proposed uses and 
leak testing and, for a device, the request must also include suffi­
cient information about installation, service and maintenance, operat­
ing and safety instructions, and its potential hazards, to provide 
reasonable assurance that the radiation safety properties of the 
source or device are adequate to protect health and minimize danger to 
life and property.

(4) The department normally evaluates a sealed source or a device 
using radiation safety criteria in accepted industry standards. If 
these standards and criteria do not readily apply to a particular 
case, the department formulates reasonable standards and criteria with 
the help of the manufacturer or distributor. The department shall use 
criteria and standards sufficient to ensure that the radiation safety 
properties of the device or sealed source are adequate to protect 
health and minimize danger to life and property. 10 C.F.R. 32 Subpart 
A includes specific criteria that apply to certain exempt products, 
Subpart B includes specific criteria applicable to certain generally 
licensed devices, and Subpart C includes specific provisions that ap­
ply to certain specifically licensed items.

(5) After completion of the evaluation, the department issues a 
certificate of registration to the person making the request. The cer­
tificate of registration acknowledges the availability of the submit­
ted information for inclusion in an application for a specific license 
proposing use of the product, or concerning use under an exemption 
from licensing or general license as applicable for the category of 
certificate.

(6) The person submitting the request for evaluation and regis­
tration of safety information about the product shall manufacture and 
distribute the product in accordance with:

(a) The statements and representations, including quality control 
program, contained in the request; and
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(b) The provisions of the registration certificate.
(7) Authority to manufacture or initially distribute a sealed 

source or device to specific licensees may be provided in the license 
without the issuance of a certificate of registration in the following 
cases:

(a) Calibration and reference sources containing no more than:
(i) 37 megabecquerels (one millicurie) for beta or gamma emitting 

radionuclides; or
(ii) 0.37 megabecquerels (ten microcuries), for alpha emitting 

radionuclides; or
(b) The intended recipients are qualified by training and experi­

ence and have sufficient facilities and equipment to safely use and 
handle the requested quantity of radioactive material in any form in 
the case of unregistered sources or, for registered sealed sources 
contained in unregistered devices, are qualified by training and expe­
rience and have sufficient facilities and equipment to safely use and 
handle the requested quantity of radioactive material in unshielded 
form, as specified in their licenses and:

(i) The intended recipients are licensed under WAC 246-235-090 of 
this chapter, 10 C.F.R. 33, or comparable provisions of an agreement 
state;

(ii) The recipients are authorized for research and development; 
or

(iii) The sources and devices are to be built to the unique spec­
ifications of the particular recipient and contain no more than 740 
gigabecquerels (20 curies) of tritium (H-3) or 7.4 gigabecquerels (200 
millicuries) of any other radionuclide.

(8) After the certificate is issued, the department may conduct 
an additional review as it determines is necessary to ensure compli­
ance with current regulatory standards. In conducting its review, the 
department will complete its evaluation in accordance with criteria 
specified in this section. The department may request such additional 
information as it considers necessary to conduct its review and the 
certificate holder shall provide the information as requested.

(9)(a) A certificate holder who no longer manufactures or ini­
tially transfers any of the sealed sources or devices covered by a 
particular certificate issued by the department ((or NRC)) shall re­
quest inactivation of the registration certificate from the ((issuing 
regulatory authority)) department. Such a request must be made to the 
department((, or (as appropriate) to NRC's office of nuclear material 
safety and safeguards, ATTN: SSDR)) by an appropriate method ((listed 
in 10 C.F.R. 30.6(a))) and must normally be made no later than two 
years after initial distribution of all of the sources or devices cov­
ered by the certificate has ceased. However if the certificate holder 
determines that an initial transfer was in fact the last initial 
transfer more than two years after that transfer, the certificate 
holder shall request inactivation of the certificate within ninety 
days of this determination and briefly describe the circumstances of 
the delay.

(b) If a distribution license is to be terminated in accordance 
with chapters 246-232, 246-233, and 246-235 WAC, the licensee shall 
request inactivation of its registration certificates associated with 
that distribution license before the department will terminate the li­
cense. Such a request for inactivation of certificates must indicate 
that the license is being terminated and include the associated spe­
cific license number.
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(c) A specific license to manufacture or initially transfer a 
source or device covered only by an inactivated certificate no longer 
authorizes the licensee to initially transfer such sources or devices 
for use. Servicing of devices must be in accordance with any condi­
tions in the certificate, including in the case of an inactive certif­
icate.
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AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-233-010  General licenses—Source material.  (1) A gener­
al license is hereby issued authorizing commercial and industrial 
firms; research, educational, and medical institutions; and federal, 
state, and local government agencies to receive, possess, use, and 
transfer uranium and thorium, in their natural isotopic concentra­
tions, and in the form of depleted uranium, for research, development, 
educational, commercial, or operational purposes in the following 
forms and quantities:

(a) No more than 1.5 kg (3.3 lbs.) of uranium and thorium in dis­
persible forms, for example, gaseous, liquid, or powder at any one 
time. Any material processed by the general licensee that alters the 
chemical or physical form of the material containing source material 
must be accounted for as a dispersible form. A person authorized to 
possess, use, and transfer source material under this section may not 
receive more than a total of 7 kg (15.4 lbs.) of uranium and thorium 
in any one calendar year. Persons possessing source material in excess 
of these limits as of August 27, 2013, may continue to possess up to 7 
kg (15.4 lbs.) of uranium and thorium at any one time for one year be­
yond this date, or until the department takes final action on a pend­
ing application submitted on or before August 27, 2014, for a specific 
license for such material; and receive up to 70 kg (154 lbs.) of ura­
nium or thorium in any one calendar year until December 31, 2014, or 
until the department takes final action on a pending application sub­
mitted on or before August 27, 2014, for a specific license for such 
material; and

(b) No more than a total of 7 kg (15.4 lbs.) of uranium and tho­
rium at any one time. A person authorized to possess, use, and trans­
fer source material under this section may not receive more than a to­
tal of 70 kg (154 lbs.) of uranium and thorium in any one calendar 
year. A person may not alter the chemical or physical form of the 
source material possessed under this section unless it is accounted 
for under the limits of (a) of this subsection; or

(c) No more than 7 kg (15.4 lbs.) of uranium, removed during the 
treatment of drinking water, at any one time. A person may not remove 
more than 70 kg (154 lbs.) of uranium from drinking water during a 
calendar year under this section; or

(d) No more than 7 kg (15.4 lbs.) of uranium and thorium at labo­
ratories for the purpose of determining the concentration of uranium 
and thorium contained within the material being analyzed at any one 
time. A person authorized to possess, use, and transfer source materi­
al under this section may not receive more than a total of 70 kg (154 
lbs.) of source material in any one calendar year.

(2) Any person who receives, possesses, uses, or transfers source 
material pursuant to the general license issued in subsection (1) of 
this section:

(a) Is prohibited from administering source material, or the ra­
diation therefrom, either externally or internally, to humans except 
as may be authorized by the department((, NRC, or an agreement state)) 
in a specific license.

(b) May not abandon such source material. Source material may be 
disposed as follows:
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(i) A cumulative total of 0.5 kg (1.1 lbs.) of source material in 
a solid, nondispersible form may be transferred each calendar year, by 
a person authorized to receive, possess, use, and transfer source ma­
terial under this general license, to persons receiving the material 
for permanent disposal. The recipient of source material transferred 
under the provisions of this section is exempt from the requirements 
to obtain a license under this chapter to the extent the source mate­
rial is permanently disposed. This provision does not apply to any 
person who is in possession of source material under a specific li­
cense issued under chapter 246-235 WAC; or

(ii) In accordance with WAC 246-221-170.
(c) Is subject to the provisions of chapters 246-221, 246-232, 

246-233, and 246-235 WAC.
(d) Shall respond to written requests from the department to pro­

vide information relating to the general license within thirty calen­
dar days of the date of the request, or other time period specified in 
the request. If the person cannot provide the requested information 
within the allotted time, the person shall, within that same time pe­
riod, request a longer period to supply the information by providing 
the director, office of radiation protection, using an appropriate 
method of communication, a written justification for the request;

(e) May not export such source material except in accordance with 
10 C.F.R. 110.

(3) Any person who receives, possesses, uses, or transfers source 
material in accordance with subsection (1) of this section shall con­
duct activities so as to minimize contamination of the facility and 
the environment. When activities involving such source material are 
permanently ceased at any site, if evidence of significant contamina­
tion is identified, the general licensee shall notify the director, 
office of radiation protection, by an appropriate method of communica­
tion about such contamination, and may consult with the department re­
garding the appropriateness of sampling and restoration activities to 
ensure that any contamination or residual source material remaining at 
the site where source material was used under the general license is 
not likely to result in exposures that exceed the limits in WAC 
246-246-020.

(4) Any person who receives, possesses, uses, or transfers source 
material in accordance with the general license granted in subsection 
(1) of this section is exempt from the provisions of chapters 246-221 
and 246-222 WAC to the extent that such receipt, possession, use, and 
transfer are within the terms of this general license, except that 
such person shall comply with the provisions of WAC 246-246-020 and 
246-221-170 to the extent necessary to meet the provisions of this 
section. However, this exemption does not apply to any person who also 
holds a specific license issued under chapter 246-235 WAC.

(5) No person may initially transfer or distribute source materi­
al to persons generally licensed under subsection (1)(a) or (b) of 
this section, or equivalent regulations of an agreement state or NRC, 
unless authorized by a specific license issued in accordance with 
chapter 246-235 WAC or equivalent provisions of an agreement state or 
NRC. This prohibition does not apply to analytical laboratories re­
turning processed samples to the client who initially provided the 
sample. Initial distribution of source material to persons generally 
licensed by subsection (1) of this section before August 27, 2013, 
without specific authorization may continue for one year beyond this 
date. Distribution may also be continued until the department takes 
final action on a pending application for license or license amendment 
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to specifically authorize distribution submitted on or before August 
27, 2014.

(6) A general license is hereby issued authorizing the receipt of 
title to source material without regard to quantity. This general li­
cense does not authorize any person to receive, possess, use, or 
transfer source material.

(7) Depleted uranium in industrial products and devices.
(a) A general license is hereby issued to receive, acquire, pos­

sess, use, or transfer, in accordance with the provisions of (b), (c), 
(d), and (e) of this subsection, depleted uranium contained in indus­
trial products or devices for the purpose of providing a concentrated 
mass in a small volume of the product or device.

(b) The general license in (a) of this subsection applies only to 
industrial products or devices which have been manufactured either in 
accordance with a specific license issued to the manufacturer of the 
products or devices pursuant to WAC 246-235-091 or in accordance with 
a specific license issued to the manufacturer by the department, NRC, 
or an agreement state which authorizes manufacture of the products or 
devices for distribution to persons generally licensed by the NRC or 
an agreement state.

(c)(i) Persons who receive, acquire, possess, or use depleted 
uranium pursuant to the general license established by (a) of this 
subsection shall file department form RHF-20 "Registration certificate 
- Use of depleted uranium under general license," with the department. 
The form shall be submitted within thirty days after the first receipt 
or acquisition of such depleted uranium. The registrant shall furnish 
on department form RHF-20 the following information and such other in­
formation as may be required by that form:

(A) Name and address of the registrant;
(B) A statement that the registrant has developed and will main­

tain procedures designed to establish physical control over the deple­
ted uranium described in (a) of this subsection and designed to pre­
vent transfer of such depleted uranium in any form, including metal 
scrap, to persons not authorized to receive the depleted uranium; and

(C) Name and title, address, and telephone number of the individ­
ual duly authorized to act for and on behalf of the registrant in su­
pervising the procedures identified in (c)(i)(B) of this subsection.

(ii) The registrant possessing or using depleted uranium under 
the general license established by (a) of this subsection shall report 
in writing to the department any changes in information previously 
furnished on the "Registration certificate - Use of depleted uranium 
under general license." The report shall be submitted within thirty 
days after the effective date of such change.

(d) A person who receives, acquires, possesses, or uses depleted 
uranium pursuant to the general license established by (a) of this 
subsection:

(i) Shall not introduce such depleted uranium, in any form, into 
a chemical, physical, or metallurgical treatment or process, except a 
treatment or process for repair or restoration of any plating or other 
covering of the depleted uranium.

(ii) Shall not abandon such depleted uranium.
(iii) Shall transfer or dispose of such depleted uranium only by 

transfer in accordance with the provision of chapter 246-232 WAC. In 
the case where the transferee receives the depleted uranium pursuant 
to the general license established by (a) of this subsection the 
transferor shall furnish the transferee a copy of this regulation and 
a copy of department form RHF-20.
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In the case where the transferee receives the depleted uranium 
pursuant to a general license contained in the NRC's or agreement 
state's regulation equivalent to (a) of this subsection the transferor 
shall furnish the transferee a copy of this regulation and a copy of 
department form RHF-20 accompanied by a note explaining that use of 
the product or device is regulated by the NRC or agreement state under 
requirements substantially the same as those in this regulation.

(iv) Shall maintain and make available to the department upon re­
quest the name and address of the person receiving the depleted urani­
um pursuant to such transfer.

(v) Shall not export such depleted uranium except in accordance 
with a license issued by the NRC pursuant to 10 C.F.R. Part 110.

(e) Any person receiving, acquiring, possessing, using, or trans­
ferring depleted uranium pursuant to the general license established 
by (a) of this subsection is exempt from the requirements of chapters 
246-221 and 246-222 WAC of these regulations with respect to the de­
pleted uranium covered by that general license.

REPEALER
The following section of the Washington Administrative Code is 

repealed:
WAC 246-233-015 Certain devices and equipment.
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AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-232-006  Exemption of certain source material.  (1) A 
person is exempt from the requirements for a license and from this 
chapter and chapters 246-233 and 246-235 WAC to the extent that the 
person receives, possesses, uses, transfers, or delivers, source mate­
rial in any chemical mixture, compound, solution or alloy in which the 
source material is by weight less than 1/20 of one percent (0.05 per­
cent) of the mixture, compound, solution, or alloy.

(2) A person is exempt from the requirements for a license and 
from this chapter and chapters 246-233 and 246-235 WAC to the extent 
that the person receives, possesses, uses or transfers unrefined and 
unprocessed ore containing source material, provided such person shall 
not refine or process such ore unless authorized to do so in a specif­
ic license.

(3) A person is exempt from the requirements for a license and 
from this chapter and chapters 246-221, 246-246, 246-222, 246-233, and 
246-235 WAC to the extent that the person receives, possesses, uses or 
transfers:

(a) Any quantities of thorium contained in:
(i) Incandescent gas mantles;
(ii) Vacuum tubes;
(iii) Welding rods;
(iv) Electric lamps for illuminating purposes if each lamp con­

tains fifty milligrams or less of thorium;
(v) Germicidal lamps, sunlamps and lamps for outdoor or industri­

al lighting if each lamp contains two grams or less of thorium;
(vi) Rare earth metals and compounds, mixtures, and products con­

taining 0.25 percent or less by weight thorium, uranium, or any combi­
nation of these; or

(vii) Personnel neutron dosimeters if each dosimeter contains 
1.85 gigabecquerels (50 milligrams) or less of thorium((;)).

(b) Source material contained in the following products:
(i) Glazed ceramic tableware manufactured before August 27, 2013, 

if the glaze contains twenty percent or less by weight source materi­
al;

(ii) Piezoelectric ceramic containing two percent or less by 
weight source material; and

(iii) Glassware containing not more than two percent by weight 
source material or, for glassware manufactured before August 27, 2013, 
ten percent by weight source material; but not including commercially 
manufactured glass brick, pane glass, ceramic tile, or other glass or 
ceramic used in construction((;)).

(c) Photographic film, negatives and prints containing uranium or 
thorium;

(d) Any finished product or part fabricated of, or containing, 
tungsten-thorium or magnesium-thorium alloys if the thorium content of 
the alloy is four percent or less by weight. The exemption contained 
in this subparagraph shall not be deemed to authorize the chemical, 
physical or metallurgical treatment or processing of any such product 
or part;

(e) Thorium or uranium contained in or on finished optical lenses 
and mirrors, provided that each lens or mirror does not contain more 
than ten percent by weight of thorium or uranium or, for lenses manu­
factured before August 27, 2013, thirty percent by weight of thorium. 
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The exemption contained in this subparagraph shall not be deemed to 
authorize either:

(i) The shaping, grinding or polishing of such lens or mirror or 
manufacturing processes other than the assembly of such lens or mirror 
into optical systems and devices without alteration of the lens or 
mirror; or

(ii) The receipt, possession, use or transfer of thorium or ura­
nium contained in contact lenses, or in spectacles, or in eyepieces in 
binoculars or other optical instruments((;)).

(f) Uranium contained in detector heads for use in fire detection 
units if each detector head contains 185 becquerels (0.005 microc­
uries) or less of uranium; or

(g) Thorium contained in any finished aircraft engine part con­
taining nickel-thoria alloy if:

(i) The thorium is dispersed in the nickel-thoria alloy in the 
form of finely divided thoria (thorium dioxide); and

(ii) The thorium content in the nickel-thoria alloy is four per­
cent or less by weight.

(4) The exemptions in subsection (3) of this section do not au­
thorize the manufacture of any of the products described.

(5) No person may initially transfer for sale or distribution a 
product containing source material to persons exempt under this sec­
tion, or equivalent regulations of an agreement state or the NRC, un­
less authorized by a license issued under 10 C.F.R. 40.52((, chapter 
246-235 WAC, or equivalent regulations of an agreement state)) to ini­
tially transfer such products for sale or distribution.

(a) Persons initially distributing source material in products 
covered by the exemptions in this section before August 27, 2013, 
without specific authorization may continue such distribution for one 
year beyond this date. Initial distribution may also be continued un­
til NRC takes final action on a pending application for license or li­
cense amendment to specifically authorize distribution submitted no 
later than one year beyond this date.

(b) Persons authorized by an agreement state to manufacture, 
process, or produce these materials or products containing source ma­
terial, and persons who import finished products or parts for sale or 
distribution must be authorized by a license issued under 10 C.F.R. 
40.52 for distribution only and are exempt from the requirements of 
chapters 246-221 and 246-222 WAC, and WAC 246-235-020 (1) and (2).

AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-232-007  Exemption of certain depleted uranium items. 
(1) A person is exempt from the requirements for a license and from 
this chapter and chapters 246-233 and 246-235 WAC to the extent that 
the person receives, possesses, uses or transfers:

(a) Depleted uranium contained in counterweights installed in 
aircraft, rockets, projectiles and missiles, or stored or handled in 
connection with installation or removal of such counterweights if:

(i) Each counterweight has been impressed with the following leg­
end clearly legible through any plating or other covering: "DEPLETED URA­
NIUM"*;
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(ii) Each counterweight is durably and legibly labeled or marked 
with the identification of the manufacturer and the statement: "UNAU­
THORIZED ALTERATIONS PROHIBITED"*; and

(iii) The exemption contained in this subparagraph shall not be 
deemed to authorize the chemical, physical or metallurgical treatment 
or processing of any such counterweight other than repair or restora­
tion of any plating or other covering((;)).
*Note: The requirements specified in (1)(a)(i) and (ii) of this subsection need not be met by counterweights manufactured prior to December 31, 

1969((: Provided, That)), provided that such counterweights are impressed with the legend, "CAUTION - RADIOACTIVE MATERIAL - URANIUM," as 
previously required by the rules((, provided that such counterweights)) and were manufactured under a specific license issued by the Atomic 
Energy Commission and were impressed with the legend required by WAC 246-232-007 (1)(a)(i) in effect on June 30, 1969.

(b) Natural or depleted uranium used as shielding constituting 
part of any shipping container which is conspicuously and legibly im­
pressed with the legend "CAUTION - RADIOACTIVE SHIELDING - URANIUM" and the 
uranium metal is encased in mild steel or in an equally fire resistant 
metal of a minimum wall thickness of 3.2 millimeters.

(2) The exemptions in this subsection do not authorize the manu­
facture of any of the products described.

AMENDATORY SECTION (Amending WSR 13-24-025, filed 11/22/13, effective 
12/23/13)

WAC 246-232-009  Exemption of certain items containing radioac­
tive material.   A person is exempt from the requirements for a li­
cense and from this chapter and chapters 246-233 and 246-235 WAC to 
the extent the person receives, possesses, uses, transfers, owns or 
acquires, and does not apply radioactive material to, or incorporate 
radioactive material into, the following products:*
*Note: No person may introduce radioactive material into a product or material, knowing or having reason to believe that it will be transferred to 

persons exempt under this section or other sections or equivalent regulations of the NRC or an agreement state, except in accordance with a 
specific license issued by the NRC, Washington, D.C. 20555.

(1) Static elimination devices which contain, as a sealed source 
or sources, by-product material consisting of a total of not more than 
18.5 MBq (500 microcuries) of Po-210 per device.

(2)(a) Ion generating tubes designed for ionization of air that 
contain, as a sealed source or sources, by-product material consisting 
of a total of not more than 18.5 MBq (500 microcuries) of Po-210 per 
device or a total of not more than 1.85 GBq (50 millicuries) of hydro­
gen-3 (tritium) per device.

(b) Such devices authorized before October 23, 2012, for use un­
der the general license then provided in this section and equivalent 
regulations of an agreement state or the NRC, and manufactured, tes­
ted, and labeled by the manufacturer in accordance with the specifica­
tions contained in a specific license issued by the department, an 
agreement state, or the NRC.

(3) Balances of precision containing not more than 37 megabec­
querels (1 millicurie) of tritium per balance or 18.5 megabecquerels 
(0.5 millicurie) of tritium per balance part manufactured before De­
cember 17, 2007.

(((2))) (4) Marine compasses containing not more than 27.8 giga­
becquerels (750 millicuries) of tritium gas and other marine naviga­
tional instruments containing not more than 9.25 gigabecquerels (250 
millicuries) of tritium gas manufactured before December 17, 2007.

(((3))) (5) Ionization chamber smoke detectors containing not 
more than 37 kilobecquerels (1 microcurie) of americium-241 per detec­
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tor in the form of a foil and designed to protect life and property 
from fires.

(((4))) (6) Electron tubes* provided that each tube contains no 
more than one of the following specified quantities of radioactive ma­
terial and the levels of radiation from each electron tube do not ex­
ceed 10 micrograys (1 millirad) per hour at 1 centimeter from any sur­
face when measured through 7 milligrams per square centimeter of ab­
sorber:

(a) 5.55 gigabecquerels (150 millicuries) of tritium per micro­
wave receiver protector tube or 370 megabecquerels (10 millicuries) of 
tritium per any other electron tube;

(b) 37 kilobecquerels (1 microcurie) of cobalt-60;
(c) 185 kilobecquerels (5 microcuries) of nickel-63;
(d) 1.11 megabecquerels (30 microcuries) of krypton-85;
(e) 185 kilobecquerels (5 microcuries) of cesium-137;
(f) 1.11 megabecquerels (30 microcuries) of promethium-147.

*Note: For purposes of this subsection, "electron tubes" include spark gap tubes, power tubes, gas tubes including glow lamps, receiving tubes, 
microwave tubes, indicator tubes, pick-up tubes, radiation detection tubes, and any other completely sealed tube that is designed to conduct or 
control electrical currents.

(((5))) (7) Ionizing radiation measuring instruments containing, 
for purposes of internal calibration or standardization, one or more 
sources of radioactive material, provided that:

(a) Each source contains not more than one exempt quantity set 
forth in WAC 246-232-120, Schedule B, exempt quantities of radioactive 
materials; and

(b) Each instrument contains no more than 10 exempt quantities. 
For purposes of this subsection, an instrument's source(s) may contain 
either one type or different types of radionuclides and an individual 
exempt quantity may be composed of fractional parts of one or more of 
the exempt quantities in WAC 246-232-120, Schedule B, exempt quanti­
ties of radioactive materials, provided that the sum of such fractions 
must not exceed unity.

(c) For purposes of this subsection, 1.85 kilobecquerels (0.05 
microcurie) of americium-241 is considered an exempt quantity.

AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-232-011  Exemption of certain self-luminous products con­
taining radioactive material(s).  (1) Hydrogen-3 (tritium), kryp­
ton-85, or promethium-147.

(a) A person is exempt from the requirements for a license and 
from this chapter and chapters 246-233 and 246-235 WAC to the extent 
that the person receives, possesses, uses, transfers, owns or ac­
quires, and does not manufacture, process, produce, apply radioactive 
material to, incorporate radioactive material into, or initially 
transfer for sale or distribution, self-luminous products containing 
hydrogen-3 (tritium), krypton-85, or promethium-147 in self-luminous 
products manufactured, processed, produced, imported or initially 
transferred in accordance with a specific license issued by the NRC. 
The exemption in this subsection does not apply to hydrogen-3, 
(tritium), krypton-85, or promethium-147 used in products primarily 
for frivolous purposes or in toys or adornments.
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(b) Any person who desires to manufacture, process, produce, or 
initially transfer for sale or distribution self-luminous products 
containing tritium (H-3), krypton-85 (Kr-85), or promethium-147 
(Pm-147) for use under (a) of this subsection ((shall)) should apply 
for a license under ((chapter 246-235 WAC)) 10 C.F.R. 32.22 and for a 
certificate of registration in accordance with WAC 246-235-108.

(2) No person may introduce radioactive material into a product 
or material knowing, or having reason to believe, that it will be 
transferred to persons exempt under this section or other sections or 
equivalent regulations of the NRC or an agreement state, except in ac­
cordance with a specific license issued by the NRC, Washington, D.C. 
20555.

AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-232-012  Exemption of certain gas and aerosol detectors 
containing radioactive material.  (1)(a) Except for persons who manu­
facture, process, produce, or initially transfer for sale or distribu­
tion gas ((or)) and aerosol detectors containing radioactive material, 
any person is exempt from the requirements for a license and from this 
chapter and chapters 246-221, 246-222, 246-233 ((and)), 246-235, 
246-240, 246-243, and 246-244 WAC to the extent that the person re­
ceives, possesses, uses, transfers, owns or acquires radioactive mate­
rial in gas and aerosol detectors designed to protect health, safety, 
or property, and manufactured, processed, produced, or initially 
transferred in accordance with a specific license issued ((by the de­
partment, NRC, or an agreement state)) under 10 C.F.R. 32.26 which au­
thorizes the initial transfer of the product for use under this chap­
ter. This exemption also covers gas and aerosol detectors manufactured 
or distributed before November 30, 2007, in accordance with a specific 
license issued by a state under provisions comparable to 10 C.F.R. 
32.26 authorizing distribution to persons exempt from regulatory re­
quirements.

(b) Any person who desires to manufacture, process, or produce 
gas ((or)) and aerosol detectors containing radioactive material, or 
to initially transfer such products for use under this ((chapter shall 
apply for a license under chapter 246-235 WAC)) subsection should ap­
ply for a license under 10 C.F.R. 32.26 and for a certificate of reg­
istration in accordance with WAC 246-235-108.

(2) No person may introduce radioactive material into a product 
or material knowing, or having reason to believe, that it will be 
transferred to persons exempt under this section or other sections or 
equivalent regulations of the NRC or an agreement state, except in ac­
cordance with a specific license issued by the NRC, Washington, D.C. 
20555.
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AMENDATORY SECTION (Amending WSR 16-13-054, filed 6/10/16, effective 
7/11/16)

WAC 246-232-015  Certain industrial devices.  (1) Except for per­
sons who manufacture, process, produce, or initially transfer for sale 
or distribution industrial devices containing radioactive material de­
signed and manufactured for the purpose of detecting, measuring, gaug­
ing or controlling thickness, density, level, interface location, ra­
diation, leakage, or qualitative or quantitative chemical composition, 
or for producing an ionized atmosphere, any person is exempt from the 
requirements for a license and from the regulations in chapters 
246-222, 246-221, 246-232, 246-233, 246-235, 246-243, 246-240, and 
246-244 WAC to the extent that such person receives, possesses, uses, 
transfers, owns, or acquires radioactive material, in these certain 
detecting, measuring, gauging, or controlling devices and certain de­
vices for producing an ionized atmosphere, and manufactured, pro­
cessed, produced, or initially transferred in accordance with a spe­
cific license issued under 10 C.F.R. 32.30 which authorizes the ini­
tial transfer of the device for use under this ((chapter)) section. 
This exemption does not cover sources not incorporated into a device, 
such as calibration and reference sources.

(2) Any person who desires to manufacture, process, produce, or 
initially transfer for sale or distribution industrial devices con­
taining radioactive material for use under subsection (1) of this sec­
tion, ((shall)) should apply for a license under ((chapter 246-235 
WAC)) 10 C.F.R. 32.30 and for a certificate of registration in accord­
ance with WAC 246-235-108.
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